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HORTONSPHEROIDS e « e a modern answer from 


Chicago Bridge & Iron Company to the old problem of storing 
volatile hydrocarbons under pressure. 

Hortonspheroids, well adapted to the storage of motor gaso- 
lines and natural gasolines, will not allow vapor to escape as 
long as the internal pressure does not exceed the setting of the 
pressure relief valves. 


Write our nearest office for further information. 
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FLUOR OFFERS A COMPLETE 





ENGINEERING AND CONSTRUCTION SERVICE 


from project concept... to finished plant 


Neither raw-material source nor end-product clas- And since we are equipped to accomplish every 

sification limits Fluor’s services to the process in- phase of a new facility—research, design, engineer- 

dustrics. A completely integrated organization and ing, construction—we think in terms of the entire 

the broad experience of its staff enable Fluor to project rather than of an isolated part. The result 

undertake projects of any size...any complexity is a 65-year record of successful plants with low 
.any process...at any location. Fluor’s ever- initial investment and minimum operating costs. 

growing reservoir of experience is gleaned from all 

the industries and fields it serves: petroleum refin- 

ing, petrochemicals, chemicals, electric power, 

heavy construction, and atomic energy. We can 

thus bring to bear many new ideas and techniques 

on the problems of any one industry. Engineers « Constructors 


The FLUOR CORPORATION, Ltd. 


2500 So, Atlantic Boulevard, Les Angeles 22, Calif. © Offices in Principal Cities in the United States and Canada 
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These handy digests permit checking + 


those articles you want to read first. 


HIGHER OCTANES OR NOT? 


Turbo Autos for the Future 

{ the gas turbine i i! butometl 
mat mot fuel octane obsolete | 
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Fuel Injection Changes Emphasis th 
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Isomerize C. and C. with Penex 
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Automation Today (Part 4) 
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of automatic control. Gr iphie ] method 
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When Will Shale Oil Compete with Crude? 
The long-entertained hopes of profitabl 
I | rif l realization 
‘romising methods have been developed by the 


Bureau of Mine 
”” po ipie t I 


=> Now Turn the Page => 





A Quick Look at This Issue... 





Retort Oil Shale for Chemicals . The se- 

verity of retorting greatly influences the amount 
and type of chemicals available from oil shale. This 
material offers an attractive and unexploited source 
of petrochemicals, Manufacturing liquid fuels and re- 
covering by-product chemicals can make 
shale economical 


retorting 
Clip this article and review your 


shale reserves , Turn to Page 155. 


Union Oil of California Bets Heavily on 

Shale Oil Shale oil is destined to occupy a 
more important part in oil industry’s thinking-—and 
expenditures—af recent developments at Union Oil 
Company of California are any measure. Early in 
1955 the company earmarked $5 million for oil shale 
research over 2'/-year period. Now they say: “We 
believe we have reached the point where the higher 
and increasing costs of discovery of new sources of 
crude oil are making more attractive the development 
of a shale oil industry.” Turn to Page 161. 


What's All the Controversy About Antiknock 

Scales Over 100? One side wants to define 
octane numbers above 100 in units of performance 
numbe rs The other side wishes tO extend the octane 
cale smoothly through the 100 octane number. In these 
you'll find both sides presented plus a 
history of the de velopment of the octane scale 
to Page 162. 


three articles 


‘Turn 


Fast Butane Analysis . Why wait for low 


temperature butane- 


fractionation analysis of 
isobutane mixtures? Don’t invest in elaborate infra 
red apparatus, Use this simple and inexpensive method 


for accurate and reproducible results. Introduce this 


into your control laboratory now, turn to Page 75. 


Make Petrochemicals from Air and LPG 

she many variables and their effect on product 
yield in the manufacture of oxygenated petrochemicals 
are discussed, ‘The results of varying oxygen ratio, 
pressure and temperature of the reaction are explained 
and analysis of the products given. Add this to your 


file on oxygenated petrochemicals by 
179, 


turning to Page 


How to Stop Corrosion in Sulfur Plants 

Stanolind has found ways to stop corrosion in 
three sulfur recovery plants that have been operating 
for SIN years ( aus Was condensation ol wate! in 
process treams and the solution was redesigning and 


insulating equipment For a complete analysis of thei 


experience, turn to Page 185, 


How to Steam Trace Refinery Piping .. . Do 
you “engineer” your steam ¢racing systems? 
Proper sizing of traps and lines can prevent costly 
shutdowns. The key factor is condensation of steam in 
the tracer line to transfer heat to the process line. For 
details on how it should be done, turn to Page 187. 


Make High Octane Alky for Motor Fuel . 

Here is a short report from a company that has 
been able to get high octane alkylate with low acid 
consumption. Check these data against those obtained 
from your own plant by turning to Page 192. 


What Unifining Can Do for You . 


get high quality products from low grade crudes: 


Can vou 
) 
Can you integrate Unifining into your present op- 
erating plant? These and many other questions are 
answered in: this complete story. The author shows 
five separate cases of handling a sour, low gravity 
crude. You'll see how these data can fit your opera- 
tion on Page 193. 


How to Invest Your Capital for Profits 
a Don’t waste valuable estimating time on mar- 
ginal projects. Here is a method for selecting those 
projects that deserve a detailed estimate. All of the 
elements of economic analysis are discussed. Add this 


to your “how-to-do-it” file Turn to Page 199, 


Two Jersey Affiliates Build to Meet Postwar 
Demands ‘his month, two more Standard 
Oil Company (New Jersey) affiliates are covered in 
the series on postwar refinery construction. One is The 
Billings, 


The other is Jersey’s German affiliate, Esso, 


Carter Oil Company, with its refinery at 
Mont 
A. G., with a refinery at Hamburg and plans to build 
at Cologne. For the postwar story ol these companies 


rurn to Page 134. 


Accident Control Through Supervision 
CJ Last year’s increase in accident ratio over 1954 
points up the need for a more aggressive safety effort 
in refineries. Here is an excellent accident prevention 
program—emphasizing the vital role of foremen and 
supervisors—that will help reduce costly injuries in 


any operation. Turn to Page 254. 


Management's ‘‘Forgotten Men” Here is 

an outstanding analysis of modern industry’s 
executive manpower problem. For a revealing study 
of the growing trend toward more management de 
velopment programs——sources of executive material 
and many excellent ways to deve lop executive talent 


Turn to Page 262. 





This month's Construction Boxscore begins on Page 235 
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Short Short-Cuts 


WITH EVERYONE putting a premium on tim 
these days, PerroLeuM Reriner has prepared a Special 
Report for August which is really a time savet Cost 
and Economics in the Process Industries” is the them«e 

hese time savers are really short-cuts, actually are 


big time savers! 


The Special Report will be divided into three parts 
1) Economics in a Hurry; (2) Estimates in a Hurry 
and (3) Rapid Evaluation articles. ‘This will present a 
group of useful articles for those engaged in estimate 
preparation, process evaluation and equipment selec 
tion 
Che equipment selected for specific cost studies will 
be of genuine interest throughout the process industries 
Actually, in most cases, there is little difference be 
tween equipment used in refineries petrochemical 
plants and natural gasoline plants. Only the process 
fluid being handled is different. So our selection of a 
cross-section of equipment for study will find applica 


tions all through the process industries 


Costs! Costs! Costs! 


AND SPEAKING ol costs we know from your 
many letters and from personal discussions that you 
read with the highest interest any good article on cost 
or Cconomics 

Do you know that virtuall ue of the 
PETROLEUM REFINER contains at least one (and quite 
often several uch articles ims iw the dollar sien 
In fact, every issue of ear brought new 
cost information to you on sore ph ise ol equipment 
method processes and desien for the refining petro 
chemical or natural gasoline industi 

Since you indicate strongly that you've enjoyed out 

ol | and economu we ll continue 0 
bring them to Keach month the Perroteum Ry 
FINER will carry at least one good co irticle lor oul 


reading pleasure and job profit 


Plea on a Birthday 


IHIS MONTH marl the tenth 
truction Box core ha appeared i 
ture in the PerroLteumM Reriner, During that time 
has become a valuable aid t ubseriber ind firm 
vanting to keep up with new construction in the 
Re hning N itural Ga olin Petroe hemical industs 

But there is no royal road to succes Wi 
pendent upon friend in the indust: to 
maintain a continuing check on the indust: 
wide building program Replies to our inquire 
gether with volunteered information from our 
are ( ential to the ucce ul 
quarterly leature It arted out 

If you know of an 
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end the information to 

ox 2608, Houston 
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Do you make or use or store liquids that 
cannot be contained by carbon steel vessels? 
If so, Graver will build your tanks and proc- 
ess equipment of corrosion-resisting alloys 


—stainless, or stainless-clad or aluminum. 
Graver’s highly developed techniques in 
alloy welding make it possible to build stor- 
age and process vessels to exacting new 
specifications of corrosion resistance. 


Bring your tough problems to Graver. Autoclaves 
Aluminum tank for rocket fuel Digesters 


Elevated 
water tanks 


Oil field 
equipment 
Pressure 
vessels f 


Storage tanks 
Towers 


Weldments 





Solid stainless sphere for gas Stainless-clad vacuum column 


GRAVER TANK & MFG. CO. NC. 


East Chicago, Indiana 
CHICAGO @ NEW YORK e PHILADELPHIA e EDGE MOOR, DEL. ¢ PITTSBURGH e@ DETROIT @ TULSA 
SAND SPRINGS, OKLA. e HOUSTON e LOS ANGELES e FONTANA, CAL. e SAN FRANCISCO 
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They’re stripping 
gasoline from gas with these 


1 ” Divect-Connected 





Y 
IN this modern gasoline and LPG plant near Norman, Oklahoma 
some 3,550,000 cubic feet of gas per day is stripped of condensate 
and liquid petroleum products. 

Three “Oilwell”? DGE-250 two-stage compressor units take wet 
gas from separators at 5 psi and boost it to 445 psi for processing 
through the plant. 

On each unit, the direct drive from prime mover, through right 
angle gearing, to two parallel compressors, utilizes the input horse 
power with maximum efficiency. V-belts and clutches are elim 
inated by this arrangement 

Units of this type are available in 125, 175, 200, 250 and 300-hp 

sizes. On all but the two larger sizes, up-draft radiators are mounted 

: above the compressor gear box and supported directly from the 
skid base. 

















This 


nected units are tied into a 


bonk of three direct-con 


common header system, permit 


ting flexibility of operation 


Heavy-duty, horizontal, up-draft 
radiators have divided cores for 
separately cooling engine and 





compressor. Circulating pumps 
and cooling fans are driven from 
the engine crankshaft by means 
of a torque tube and fluid 


coupling 


FOR COMPLETE INFORMATION and any assistance 
desired in analyzing your requirements, contact your 
nearest “Oilwell” Representative. Field engineers are 
ilways available. No obligation 


Oil WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
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There’s one right way to buy pressure tubes— 
it’s tube life per dollar: Ask the experts! 


pm STEEL 
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b edins fortunate in having the Timken Company's 
large choice of high temperature tube steels that 
will solve your heat, pressure, corrosion and oxidation 
problems. You're even more fortunate when you choose 
the one analysis that will give you maximum tube life per 
dollar—the only true index to actual tube steel cost. 


To find it, ask the experts! 


These experts are the metallurgists of The Timken 
Roller Bearing Company. They’ll put their more than 20 
years of steel research and experience—with emphasis 
on high temperature steels—at your disposal. Help you 
select from 24 different analyses the one tube steel that 
will give you the best life/cost ratio. Regardless of which 
analysis you select, you'll be assured of uniform quality. 
Because the Timken Company rigidly controls quality 
from melt shop through final inspection. 


Let the Timken Company’s metallurgists help solve 
your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ‘’TIMROSCO”. 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Mr. Engineer: Cut Your Pump Inventory—Reduce Costs With These New, Proved Pumps 
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grease lubricated 
housing 


DM 


oil lubricated 
housing 


through interchangeability ofigomponents ! 


a new concept of econom 
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JwPEERLESS oo apm iss 


PROCESS PUMPS ALSO FEATURE: 
PEERLESS OL... OM INTERCHANGEABILITY 


ACCESSIBILITY—Through ease of assembly and disassembly if and when HEmIC aL POOCESS PUMPS IN ACTION — 

required. DURABILITY—Through use of any machinable metal as material: ntecciumooabitis f aponent 
ite cnhnangeanhitity o ocompone 

of construction. SERVICEABILITY—Through designs that feature maximum parts for DL-DM pumps is graph 


ease of maintenance. INTERCHANGEABILITY—Through a choice of semi-open ically shown by this slide selector 
Write for your FREE copy It 


hows how liquid end components 





or enclosed impellers, oil or grease lubrication, air-or water-cooled back 
plates and bearing housings. RELIABILITY—Through the high performance aso teenie eatuliiie anaaen 
standards set for these pumps, proving more than ever before, that . . lubricated or oi) lubricated bearing 
Peerless Builds Dependable Pumps. AVAILABILITY—Through shipment , housings. Also provides quick ref 


from stock of both complete pumps and pump components. erence to pump specifications and 


erlormance haracteriati 
Other pertinent Type DL-Type DM facts: | 
Peerless Type DL and Type DM process pumps are available in 1”, 2” 
21%” and 3” sizes on an 8%” frame and in 1”, 2”, 2%”, 3” and 4” size 
ona 10%” frame. CAPACITIES: up to 800 gpm. HEAD RANGE: up to 430 feet 
DRIVES: motor or steam turbine. TEMPERATURE RANGE: grease lubricated 


housing up to 250°F.; oil lubricated housing up to 450°F. WORKING 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenue 26, Los Angeles 31, California 


PRESSURES: up to 400 psig. 


Please send chemical process pump selector DR-1 


Write for your Slide Selector now. Use coupon for quick action 
Nome 


PEERLESS PUMP DIVISION — 
FOOD MACHINERY AND CHEMICAL CORPORATION 

Factories: Indianapolis 8, Indiana and Los Angeles 31, Cclifornia htiians 

Offices: New York, Indianapolis, Chicago, St. Lovis, Atlanta, | wock and 

Plainview, Texas; Fresno, Los Angeles, Phoenix, Albuquerque 


 —_—_== .. State 
Distributors in Principal Cities. Consult your local Telephone Directory R 
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“BEST CUP OF COFFEE 





Good coffee the kind that attracts knowing truckers to 

their favorite roadside stops depends on careful prepara- Look to RMC for Full-Line 
tion, and maintenance at just the right temperature until instrumentation —for manufac- 
serving. That’s why manufacturers of restaurant coffee turers and users of processing equipment 
makers have consistently used Rochester Bimetal Dial —and many consumer products. 
Thermometers for years. They know RMC thermometers 

assure customer satisfaction by giving long, trouble-free, DIAL THERMOMETERS 
dependable service A i20 180 

PRESSURE 

SWITCHES 


E90 a": | 
By the same token, RMC Industrial Thermometers have | Pr, 


2 


been first choice with equipment manufacturers and proces- Qk v20 240 
sors in the food, dairy, petroleum, chemical and _ petro- 

chemical industries. They appreciate their rugged stainless PRESSURE 

steel construction, hermetically sealed fog-proof dial cham- —... GAUGES 

bers, and the exclusive RMC external dial-reset feature. 

They, too, know from experience that they can always — LIQUID 
depend on the lifetime accuracy of RMC instruments. ' ~ 


TELL US YOUR REQUIREMENTS FOR DIRECT MOUNTING 
AND REMOTE INDICATING INSTRUMENTS, AND LET 
RMC ENGINEERING SKILL PROVIDE THE ANSWERS! 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


cvs’ ROCHESTER MANUFACTURING CO., ING. 
Manvfacturing Co., Inc, 38 ROCKWOOD STREET-- ROCHESTER 10, N.Y. 
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ATTAPULGUS 


ATTAPULGUS and 
~~ 
POROCEL PRODUCTS {701 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


14 ESSEX TURNPIKE, MENLO PARK, NEW JERSEY 


Here’s the way 
to tackle a 


sorptive-mineral job 


Away up in number two slot in a list 

of nearly 2,000 different chemicals used in 
petroleum refining operations is sorptive 
minerals. And the adsorbents recognized as 
standards in the industry are Minerals & 
Chemicals products— Attapulgus Clay . 
Porocel Activated Bauxites. That means 


there’s a headquarters to turn to! 


Want To Purify By Adsorption? There’s an 
M&C adsorbent to fit your process scheme 
for removing odors, colors, taste, moisture, 
acids, sulfur compounds, fluorides and 


unsaturates from process liquids or gases 


Catalyst Carrier? M&C sorptive minerals are 
of highest importance in a wide variety of 


hydrocarbon conversion and sweetening processes, 


What Do You Want To Dry? M&C offers a 
complete line of reliable desiccants for drying 
air, hydrogen, COe, hydrocarbon liquids 


and gases. 


HERE'S THE NEWEST APPLICATION of sorptive minerals 
in the petroleum field. Mail the coupon for your j/ree 
copy of ‘Preparation of Petroleum 

Feeds for Platinum Catalyst 


and jor other assistance if 


M.dERKALS & CHEMICALS CORPORATION OF AMERICA 
14 Essex Turnpike, Menlo Park, N. J 


Please send me “Preparation of Petroleum Feeds For 
Platinum Catalysts 


Please provide technical help (and samples 


following proposed applications 


company 
address 


city 
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..» » there’s enough difference to make ALL the difference 


Every single finished Scovill Heat Exe hanger Tube is subjec ted to a 
|,000-lb. hydrostatic pressure test and an 80-lb. air pressure test 

under the eyes of experienced inspectors, Very seldom does a tube fail 
at this point; yet this and other final inspections for tube 

perfection are always rigidly maintained 


Before Scovill Heat Exchanger Tubes reach these final inspection 

benches, specialized production methods and controls have already 
assured their inherent uniformity in alloy composition 

with soundness in metal structure ... and dense, smooth surfaces, 
free from defects. Scovill safeguards assure delivery to customers 

of tubes in top physical condition . . . an essential 

to dependable heat exchanger service 


Scovill Technical Service stands ready to help you select the correct 
tube alloys for your applications, with recommendations based 


on most comprehensive experience records 


Scovill Manufacturing ¢ ompany Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone: Plaza 4-117] 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty ¢ Admiralty © Arsenical Admiralty © Muntz Metal * Naval Brass © Red Brass, 65° © Deoxidized Copper 


Arsenical Copper * Copper Nickel, 10°% & 20°, © Cupre Nickel, 30 © Aluminum Brass * Aluminum Bronze, 5°% © Duplex Tube 
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DESIGN 
ENGINEERING 
CONSTRUCTION 


A DIVISION OF VITRO CORPORATION OF AMERICA 


Z 


NEW YORK TULSA TORONTO 
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FOR LASTING QUALITY—FROM MINE TO MARKET! 


For more data on advertised products, use Readers’ Service Cards, last page 





For dependable “on-stream” performance... 


retube your exchangers with 


Wide selection of copper-base alloys for every type of application 


including bi-metal combinations. 


Complete warehouse stocks maintained at Houston, Texas; Tulsa, Okla.; 


Los Angeles, Cal.; Chicago, Ill.; and Bayway, N. J. 
Expert assistance in solving your tube corrosion problems, 


Specify Phelps Dodge . . . One of the largest suppliers of tubes 


to manufacturers of heat exchangers! 


PHELPS DODGE PRODUCTS 


CORPORATION 


SALES OFFICES: Atlant 
Detroit, Fort Wayne 


New Orleans, New York 
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Blast-roughened 
steel, greatly 
magnified 


No chemical residue 
between lining 
and steel 


Rheem Shot-Blasted drums can take it 


Shipment never helped a lined steel 











Have a hard-to-hold product? Chances are 
our lab has a lining just right for you, 
They have A to Z experience in solving 
lining problems. Write today. 

RHEEM MANUFACTURING COMPANY 
5001 Jefferson Hwy., P.O. Box 4027, Carrollton 
Station, New Orleans 18, La. 


1025 Lockwood Drive, Houston 20, Texas 
NAME, 





COMPANY 





POSITION 





STREET 





Ee STATE. 


PRODUCT 
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drum or a product. Everything works 
against them. High-speed clatter, 
jarring blows, quick shifts from hot to 


cold—an obstacle course all the way. 


jut punishment is nothing new to 
Rheem drums. They've been through 
it all before in Rheem laboratories. 
Our engineers learn from special test 
trips how to team linings with prod- 
ucts, and how to best apply the lin- 
ings. They learned long ago that any 
good lining starts with the steel. 


Rheem blasts its steel drums under a 
hailstorm of high carbon steel shot. 
This physically scours and roughens 


the metal—cleans away scale, too— 


YOU CAN RELY ON 


and leaves a sawtoothed, naked sur 
face for linings to grip. In other 
words, they're integrated directly to 
the steel, 


And Rheem learns more from 
planned abuse, like how to cure lin 
ings on drum bodies and on their 
tops and bottoms in separate ovens 
for the individual treatment their 


different shapes require. 


Rheem will go on learning ways to 
build better containers, better lin 
ings, and better product protection. 
Keeping ahead of trouble is just part 
of never ending research that's made 
Rheem the world’s leading producer 


of steel shipping containers. 


MANUFACTURING COMPANY 


RICHMOND AND SOUTH GATE, CALIF.; HOUSTON, CHICAGO, 
NEW YORK, NEW ORLEANS; LINDEN, N. J. AND SPARROWS POINT, MD. 
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POWELL 


for all valwe needs 










aap ( ) | 
tae u ' - | 
: SWING CHECK VALVES 
: For Straight Through Flow, ‘r . 
¢ , Less Pressure Drop. Ne 
——— =< ~~) =) 
wer ee ee ee eo GLOBE VALVES 
For Throttling Service. 
Controls Flow To Any 
Desired Degree. 








Powell can supply this right valve—mad here. For complete information on th [PER te 
right of the right material Every part wide range of sizes and materials avail rt ' iC t 
of every valve must pass rigid inspection able in each type of the basic valves illu 
And as a final step in manufacture, every trated above, consult your Powell Valve 
Powell Valve has Performance Verified distributor. If none is located near you 
through an actual line test or it you have a peci | flow control prol 
As an aid in selecting the right valve lem—writ direct to The Wm Powell 
the basic valve designs are illustrated Company, Cincinnati 22, Ohio 
The Wm. Powell Company, Cincinnati 22, Ohio. . 110th YEAR a 





POWELL VALVES 


BRONZE IRON, STEEL AND CORROS 
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mG } Powertormers by Foster Wheeler 


This Powerforming unit, designed and con- 
structed by Foster Wheeler for Esso’s Baltimore 
refinery, charges approximately 3,000 barrels 
per day of heavy virgin naphtha which has been 
desulfurized in a Hydrofining unit whose oper- 
ation is integrated with that of the Powerformer. 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM Ry FINER 





percent, 98* clear 


*Research Octane of Debutanized Reformate 


® New, more active piatinum catalyst 


® Special regenerative technique 
maintains optimum catalyst activity 


*® Lower pressure operation = 200 to 300 psig 


® Higher yields of high octane reformate 


This combination provides the refiner with a 
most effective means for the catalytic reforming 
of low-octane naphthas into high-octane motor 
fuel components. 


Powerforming, developed by Esso Research 
and Engineering, has already proved its out- 
standing performance on three units which are 
now in successful operation. Fourteen more are 
under construction or. in the design and plan- 
ning stage. 


The first Powerforming unit, shown at the 


left, in operation since May 1955 was designed 
and constructed by Foster Wheeler for Esso's 
Baltimore refinery. FW is currently providing 
mechanical design and construction for two 
more Powerforming units — a 20,000 barrel 
per day unit at the Boyway refinery and a 7,000 
barrel per day unit at Imperial's Halifax re- 
finery where Foster Wheeler is also building 
Crude Distillation, Fluid Catalytic Cracking, 
Polymerization and Treating units. For further in- 
formation write to Foster Wheeler Corporation, 
165 Broadway, New York 6, N.Y. 


WHEELER Ww 


PARIS « ST. CATHARINES, ONT. 


July, 1956 


PETROLEUM REFINER 
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FIREPROOF AND 
EXPLOSION- 
PROOF! Leakage 
of vapor or liquid 
to atmosphere or 
leakage from out 
side into pump is 
impossible. Not 
only is plant and 
personnel protect 
ed but loss of val 
vable pumpage is 
prevented. Type 
KC High-Pressure 
Single-Stage 
Stuffingboxless 
Pump illustrated. 


The Bingham 


Type HPD 
“Double 
Volute’ 


Multi-Stage 
Double Case 
‘Hi-Press” 


pump for 
extremely 
high 
pressure 
service. 


For more data on advertised products, use Readers’ Service Cords, last page. 
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Bingham 
Type VS 
Single-Stage 
Wet-Pit 
Pump for 
high 
capacity, 
medium 
head 
service 


Bingham Type CP 


‘Double Volute™ Multi- 
Stage, Double-Case pump 
for hot or cold service 


A Bingham Type CKA 
“Double Volute"’ Single- 
Stage Koke-Krusher 
for coke-laden pumpage Pump. 


HANDLE 
AT HIGH 


NO STUFFING BOX! 
NO PACKING? 


Bingham Stuffingboxless Pumps are success- 
fully handling liquids having high vapor 
pressure, requiring high suction pressure 
and, frequently, abnormally low pumping 
temperature (-—300°F). Standard models 
handle suction pressures up to 2,000 psi 
(higher pressures available). Pumping tem- 
peratures to 850°F and higher also can be 
handled. These conditions present no diffi- 
culty for Bingham Stuffingboxless Pumps, 
but they are difficult and sometimes impos- 
sible to meet with conventional pumps due 
to limitations imposed by the stuffing box. 

Because there is no stuffing box, Bingham 
Stuffingboxless Pumps eliminate all the 
disadvantages of conventional pumps op- 
erating with stuffing boxes equipped with 
packing or mechanical seals. 

Bingham Stuffingboxless Pumps are in 
service today all over the world, with dis- 
tinguished records in reliability, continuity 
of service, and low maintenance. Write to 
your nearest Bingham office for Bulletin 
107 or for additional information. 


*And other volatile liquids. 


Bingham Type CAD 
“Double Volute” 
Single-Stage Process 


Bingham Type CM 
vertically split 
case two-stage 

pump for 
hot service 


PeETROLEUM REFINER 





LIGHT HYDROCARBONS* 
SUCTION PRESSURES 


British American Oil Co., Ltd. E. |, duPont de Nemours & Co. Polymer Corporation Standard Oil Company of Indiana 
Carbide & Carbon Chemical Co. ESSO Standard Oil Co. Phillips Petroleum Co Tennessee Gas & Transmission Co 
Canadian Investors, Ltd. Great Lakes Pipe Line Co. Stanolind Ol) & Gas Co. Tide Water Associated O1i Co 
Cities Service Company Gulf Oil Corp. Sinclair Oll Company Texas Company 

Creole Pipe Line Company Imperial Oi) Company Ltd. Sohio Petroleum Co. Warren Petroleum Co 








SALES AND SERVICE OFFICES 
BOSTON, MASS NEW YORK CITY. N.Y 
CHICAGO, itt PHILADELPHIA, PA 
CLEVELAND, OHIO PITTSBURGH, PA 
DALLAS, TEXAS SAN FRANCISCO, CALIF 
DENVER, COLO SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO 
BINGHAM PUMP COMPANY KANSAS CITY, MO ST. PAUL, MINN 

° LOS ANGELES, CALIF TULSA, OKLA 

General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon MEW ORLEANS. LA TORONTO, ONT.. CAN. 
Factories: Portland, Ore. + Vancouver, B. C., Canada VANCOUVER, B. C., CAN 


SINCE 1921 





PUMPS FOR PETROCHEMICAL SERVICE 


Bingham Bingham 

Type KT Type VCP 

Stuffing Vertical 

boxzless t Pump for 

Pump for low NPSH 

Bingham Type CD Bingham Type CJ Bingham Type HSB Bingham Type MSB . high suction 

Double Volute Double Volute"’ Double Volute Horizontally Split-Case pressures featuring 

Double Suction Two-Stage Process Double Suction Pump Multi-Stage Pump and cold 

vertically-split case Pump. for high heads. for high pressure hot or service 
pump for hot service cold service 


conditions, 


bottom 


dismantling 
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© Unifining Unit 
Union Oil Company of California refinery 
Oleum, California 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


@ Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 


Chicago 32, Illinois © Cincinnatil3, Ohio e¢ Detroit 28, Michigan ¢ Hastings-On-Hudson 6, N. Y. 
Houston lI, Texas © Los Angeles 22, California e Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 


* Trademark of Union Oil Company of Cal fornia 
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GRATES or SUSPENDING BEDS 
PROTECTIVE ATMOSPHERES 
DESSICANTS 


MALE! 


MITRIC ACID MANUFACTURE = CATALYTIC REFORMING 


ETHYLENE OXIDE PHTHALIC ANHYDRIDE 
DEHY DRATION DEHY DROGENATION 











You can benefit by using 
ALUNDUM* catalyst carriers 


More and more chemical engineers are finding in 
Norton ALUNDUM catalyst carriers the R’s they need 
for faster, better, lower cost production in a wide 


and the it low density is use ful for pac king and filling 
applications, Catalytically, they are crystalline in 


nature and are produced in two surtace area types: 


range of processing. 


low and intermediate. Intermediate surlace 


area Cate 


These fused alumina carriers are characterized by riers are A, B, and C, 
excellent mechan al, the rmal and che mical stability. 


They have high resistance to abrasion and erosion, 


subdivided into types with 


Varying ¢ haracteristics. 


TYPICAL CHEMICAL ANALYSES (%'s) PHYSICAL PROPERTIES 


Water 
Porosity | Absorption 


Bulk 
Density 


LOW SURFACE 
AREA 


Vol. Bulk 
Density 


INTERMEDIATE 
SURFACE AREA 


Surface 
Area 


Crystal 
Structure 
Low Surface 


Area 


40-50% 20-25% 1.90-2.10 


gr/cc 


65-80 Ibs/ft'! Alpha Less than 


89.4-76.6 Adumina lin’ /gram 


77.0 


Alpha, 
Gamma 
Alumina 
chiefly 
Gamma 


9.3-16.8 Intermediate 


= Surface Area 
Type A 


1.65-1.70 58 Ibs 
ers (app) 


60.70m'/gram 


0.5—1.3 


Quartz, 
0.1 0.6 Aipha, 
Kappa, 
Delta 
Alumina 
chiefly 
Quartz 


Type B 1.65-1.70 


gr/cc 


60 Ibs 


0.1 -0.8 (app) 


20-30m'/gram 


Alpha 
Alumina 
and 
Mullite 


1.65-1.70 62 Ibs 
gr/ce (app) 


5-10m'/gram 


catalyti reforming, el 
sulf itic 


nitric acid mat 


Shapes and Sizes 
Spheres: (Low surface area) Yi_”-1” 


” 
area) \ - 


lrogenation, 6, Ma 


acid 


Canadian Representative A. P. 
Fire Brick Co., Ltd 
( anada, 


dehydration, manulac- Green 


Toronto, 


ture, julacture, ce icants, 


(Intermediate surface 


diam. Pellets: 


(All carriers) YY” x 
1/Y ie WA 


? Rings: ( All Call 4 rs) Get More Facts 
VL" x\%"x 4." O.D.-1” x1" x 1h” on how Norton 

O.D rier are 

Typical Applications 

Li u Sur face 


anhydride, 


diam; 
VAG 
ALUNDUM Catalyst cCar- 
engineered and prescribed to 


give you the most effective combination 


REFRACTORIES 
Engineered... Fy... Prescribed 
Qllaking better products... 


sical, thermal, chemical and elec- 


ol phy 


{rea Carrvers: phthalic trical properties, Learn how they can 


maleic anhydride, ethylene improve and economize 


( all in 


Engineer, or 


your 
Norton 


write, 


pro CSS8- 


oxide, protective atmospheres, synthe- ing 


your Refractories 


tic gas generation, grates or susp¢ nding mentioning your 


beds for active catalysts. 


Intermediate Surface Area Carrvers: 


Jul 1Y5¢ ‘ ) uM kik 


specific NORTON 
I 


Company, 466 New Bond St., Worcester 


requirements, to 


For more data on advertised products, ase 


fo make your products better 
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Unibestos...the only single-layer pipe insulation 
that provides positive protection at the joints 


Unibestos is the only single-layer pipe insulation that’s built 

with the strong, long interlacing fibers of Amosite, the quality 

asbestos from South Africa. This unique construction permits 4 

; ee: a Joe Bestos says: 

single-layer Unibestos to form positive heat seals at hard-to- 

insulate joints and fittings...to provide more protection against 

heat loss than other single- or even double-layer insulations. 
With Unibestos on the job, there is less shrinkage...more di ; 
: ; “ : fittings, single-layer 

resistance to moisture, acid and chemical fumes... greater tough- 

: : i j ly 
ness to withstand shock and vibration. Easy to miter, easy to Unibestos locks in more AZ, 
cut, this durable insulation goes on the most complex pipeline heat than other single- 
systems quickly and economically. 


Remember when 


insulating those tough 


or double-layer 
Fast, low-cost application...long-lasting, positive protection 
—these are the reasons why Unibestos is becoming the specified 
insulation for more and more of today’s industrial operations. 
Unibestos” is available in sectional form through 44” O.D. 


For complete information write... 


UNION ASBESTOS &€ RUBBER COMPANY 


1111 West Perry Street e« Biocomington, Illinois 
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Kill Algae 
NEW, easy, 


low-cost way 
ALLIS-CHALMERS ™ New Allis-Chalmers No. 120 Series Algaecide 


most toxic to all organisms in cooling towers 


Water elareititelaliare Many toxic materials used as algaecides are either 
difficult to handle (as in chlorination) or are effec- 
tive against certain organisms, but not others. Fouling 
of cooling tower systems by algae and slimes results. 

New No. 120 Series Algaecide succeeds when cop- 
per sulfate, potassium permanganate, quaternary 
ammonium compounds, sodium pentachlorophenate, 
and other complex chemicals offer only a partial solu- 
tion to fouling conditions. 

As little as 2 ppm has For complete information, call your A-C office, or 
write Allis-Chalmers, Power Equipment Division, 


killed all these algae Milwaukee 1, Wisconsin, for Bulletin 28X8434, 
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At last...the solution to 


really tough 


Sub-micron fumes are the really tough 
gas cleaning problems, These fumes can- 
not be economically or effectively con- 
trolled by conventional cleaning devices. 


However, the Chemico P-A Venturi 
Scrubber is proving its success in solving 
these really tough problems in more 


than 150 commercial installations and 
in more than 70 pilot investigations. 


The table lists some of these come 
mercial installations. All of these really 
tough problems and many more are 
being solved with complete satisfaction 
to users of P-A Venturi Scrubbers. 








PROCESS 


Incinerator—Flue Fed 
Incinerator—Sodium Disposal 
Incinerator—I ndustrial 
Dry Ice & CO» Plants 
CO, Gas for Process 
Boiler Flue Gas 
Enamel Frit Furnace 
H.SO , Concentrator 
Copperas Roasting 
Cobalt Ore Roasting 
Chemico Wet Type Acid Plant 
Chloro-Sulfonic Plant 
Phosphoric Acid Plant 
Phosphoric Acid Concentrator 
Phosphor Copper Furnace 
Smelting—Non-Ferrous 
Blast Furnace 
Reverb. Furnace 
Comb. Blast & Reverb. 
Brass Furnace 
Ajax Furnace 
Steel Plant 
Oxygen Steel Process 
Blast Furnace 
Zinc Sintering 
Wood Distillation 
Na Sik « Dryer 
Iron Chloride Concentrator 
Unknown 
Lime Kiln 
Detergent Spray Dryer 
Furfural Residue Burner 
Nodulizing Kiln 
Aluminum Pot Lines 
Carbide Furnace 
Asphalt Plant 


DUST OR FUME 


Fly Ash 

Na 20 
Radioactive Dust 
Amine Recovery 
Fly Ash 

Fly Ash & SO2 
Dust & HF 
H.SO, 

H.SO, 

H.SO, 

H.SO, 

H.SO, 

H,PO, 

H;PO, 

H;PO, 


Lead & Organic 
Lead Compounds 
Lead Compounds 
Zinc Oxide 
Beryllium Fumes 


Iron Oxide 

Coke & Iron Oxides 
Zinc Oxide 

Tar Products 

SiF , & Dusts 

FeCl, & HCL Mist 
Carbon Black 
Lime & Na»,O 
Chemical Fume 
Fly Ash 
Manganese & Lead 
Tar Fog, Fluorides 
Metal Oxides 
Rock Dust 


INSTALLED 
CAPACITY CFM 


6,000 
72,400 
500 
4,300 
11,900 
49,800 
34,250 
65,000 
41,000 
600 
91,900 
194,000 
15,000 


12,000 
23,500 
7,000 
7,500 
4,000 


140,000 
788,000 
75,000 
3,500 
700 
40,000 
1,700 
18,000 
250,000 
36,000 
25,000 
40,000 
1,000 
80,000 








Write to our P-A Sales, Department for Bulletin M-102 describing the simple 
operating principle of the P-A Venturi Scrubber, and Bulletin M-103 explaining 
its metallurgical fume applications in the steel industry 


CHEMICAL CONSTRUCTION CORPORATION 


525 WEST 43rd STREET, NEW YORK 36, N.Y. 
Technical Representatives Throughout the World 
Telephone LOngacre 4-9400 
Cable Address: CHEMICONST, N. Y. 
ReFIneER—V ol. 35, No. 7 
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Co meet refinery needs... 
Allis-Chalmers Offers Complete Line 
of Rib-Type MOTORS 
from 1 to 100 Hp 


Allis-Chalmers, a pioneer in rib-type 
TEFC motor design, is the only 
leading manufacturer offering a com- 
plete line of these motors from 1 to 
100 hp. The many cost-saving fea- 
tures of deep-rib construction can be 
applied in a variety of uses... both 
indoors and out. 

Here’s why these motors can cut 
refinery costs: 


MORE cooling surface — Rib- 
type design provides reserve cooling 
capacity in dirty locations. 


MORE iron—Cast-iron frame and 
external parts assure rigidity and re- 
sistance to corrosion. 


MORE copper — Allis-Chalmers 
greater use of copper increases elec- 
trical life. 


MORE lubrication provisions 

- Large grease reservoirs surround 
bearings. Provision made for. in- 
service relubrication — important 
where moisture or corrosive vapors 
contaminate grease. 


As a new machinery component 
or as replacement, specify Allis- 
Chalmers. To find out more, contact 
your nearby Allis-Chalmers distrib- 
utor, district office, or write Allis- 
Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


S-CHALMERS (> 
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GASOLINE 


KEEPS ITS 


POWER 


IN STORAGE 


WHEN 


iT CONTAINS 


No matter how superior a gasoline you produce, the forma- 
tion of gums in storage can rob it of its power. To protect 
the performance of your gasolines—to protect your sales— 
rely on Tenamene gum-inhibiting additives. Rely, too, on 
the interested technical service of Eastman petroleum 
specialists, ready to help solve your refinery inhibitor prob- 
lems on the spot. 


For more information on Tenamene additives and the 
service that backs up their proper use, contact our local 
representative or write tO EASTMAN CHEMICAL PRODUCTS, 
inc., subsidiary of Eastman Kodak Company, kincsrort, 
TENNESSEE. 


SALES OFFICES: Eastman Chemical Products, Inc. 


Kingsport, Tennessee; New York City; Framingham, 
Mass.; Cincinnati; Cleveland; Chicago; St. Louis; Houston 
West Coast: Wilson Meyer Co., San Francisco; 
Los Angeles; Portiand; Salt Lake City; Seattle. 


EASTMAN GASOLINE ADDITIVES 
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g Drip-proof or splash-proef cage motor 


Allis-Chalmers capsule-type sleeve bearings 
now perfected for complete motor line 


Synchronous of wound-roter motor 


Standard capsule-type sleeve bearing High speed capsule-type sleeve bearing 


Anew feature—animprovedcap- @ Venting system prevents oil leak 
sule-type bearing design—has been age 
added to the Allis-Chalmers com- 
plete line of large end-shield bear- 
ing motors. This new bearing will ; 
give you better motor service, sim- face lubrication — either ring can 
plified maintenance and longer adequately lubricate bearing. 

motor life through features like: @ Split end-shield gives easy acces 


keeps oil and vapor trom get- 
ting into motor enclosure. 


@ Dual oil-rings insure bearing su 


ed-ventilated motor 


@ Dust-tight, leakproof enclosure sibility to winding and air gap — 
protects bearing from dirt, dust or | without disturbing capsule or bear- 


abrasive materials. ing alignment. 


You get MORE from Allis-Chalmers motors ee ae 


Capsule-type bearings are stondard 
on these Allis Chaimers motors 


More design and construction features — more application help. 
For complete information, contact your nearby A-C office or write 
Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin. 


&) ALLIS-CHALMERS 
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HOW TO FIGURE 
THE COST OF STEAM TRAPS 


—— eer eS ee 
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peers: TRAPS are something like wives. First, there is the cost of 
securing one and installing it in its new home. Then, there is the 
cost of maintaining it. Now, everyone knows that some wives are frugal 
and help their husbands a great deal, while others are frivolous spend- 
thrifts. It is the same way with steam traps. You have to figure the original 
installed cost, the maintenance cost and the effect on general operation. 





Divide the total expenses by life of the trap and you get down to the real 
heart of the matter—the cost per year. This is where Armstrong steam traps 
really shine! Let’s take a look at the details: 


DIRECT TRAP COSTS INDIRECT COSTS 





1. First Cost. The price of Armstrong ; § RY 1. Cost of Steam Waste. This cost occurs 
traps is low in terms of capacity. An opti- es ‘ot through leaky trap valves, through traps 
mum relationship between leverage, bucket >» : that stick open or lose prime, through extra . 


weight, bucket travel and orifice size gives 
big capacity in a small package. Armstrong 
steam trap capacity ratings are based on 
actual tests with condensate at steam tem- : . 
perature and with actual hookups. They 2. Cost of Efficiency Losses. Poor trap- 

tell you what the trap will deliver on the job. ©, ping cuts heat transfer efficiency. Figure how 

This is not generally the case with other much 10% loss affects the return on a $5000 

trap ratings. production unit, or a $1,000,000 plant. 
Armstrong traps discharge condensate and 

» 2. Installation Cost. In four of the most air as fast as it accumulates, keep steam 

widely used sizes, Armstrong traps are avail- equipment at peak productive efficiency. 

able in either side inlet—side outlet or 
bottom inlet—top outlet body styles, 
making possible the simplest, lowest cost 
installation. 


hours of operating heat transfer equipment 
due to poor drainage. This is a cost you 
can eliminate with Armstrongs. 








3. Cost of Downtime. Armstrong traps 
stay on the job long and faithfully, elimin- 
ating the production losses caused by ex- 
cessive downtime for maintenance. 





3. Maintenance Cost. 40% less mainte- 


nance with Armstrong traps is the average : , : 
of all the maintenance reduction reports A steam trap casts a mighty big shadow that is 


secured from users over a period of years. multiplied by the number of traps ina plant until 
This is due to high quality of parts, gener- it has a major effect on operating costs. When 
ous safety factors and inverted bucket you figure the costs from all angles you will find 
aaow-how. it pays to specify “traps shall be Armstrong.” 








4. Repair Parts Cost. Armstrong heat 
treated chrome steel valve parts, precision FREE: STEAM TRAP BOCK 
ground and lapped, last a long time.When 
they do require renewal, a complete new 
valve mechanism right off the factory pro- ' 

. , v installation and maintenance data on 
duction line transforms an old trap into a Armetrong steam traps. You ere welcome 


new one at low cost. to a copy. Call your local Armstrong 
Representative, or write. 


ARMSTRONG MACHINE WORKS 
852 Maple Street 








—44 pages of prices, design, selection, @ et 





Three Rivers, Michigan 
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YOU CANNOT BUY A BETTER Bae 
TRAP THAN AN ARMSTRONG... : 


Here Are Some Questions for Cost Comparison 


Will the valve stay steam-tight for 2 to 3, or even 
up to 10 years depending on the service? 


Will the trap discharge condensate at steam tem- 
perature to keep equipment hot and minimize 
non-productive radiation losses? 


Will the trap automatically discharge air in suffi- 
cient volume to keep equipment at peak tempera- 
ture and to prevent corrosion? 


Is there enough safety margin of power in the 
bucket and lever to open the trap when the orifice 
enlarges slightly due to wear? 


Can the trap stick in open position? 
Is the trap apt to lose prime? 


Are the published trap capacity ratings accurate 
and reliable for trap selection purposes ? 





Will the trap cleanse itself of ordinary dirt and scale? 
Is the trap easy to install, inspect and repair? 


Is the trap unconditionally guaranteed to give 
complete satisfaction? 


If the trap is an Armstrong, the answer to each of 
these questions is favorable! ob RES Ae” CF a 


ARMSTRONG STEAM TRAP 
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see how “Laulor can solve your 


furnace temperature control problem 





Transaire 
Temperature ( 
Tronsi mit itter me / 


4] Furnace 


Tri-Act 
Controller > 








; 1s fra Charge 


Pressure Balanced Valve 
Rafin mtg ; 
sas tt Sexo 











The TRANSAIRE Transmitter, with its short range spans of 100, 
200 or 400 °F, is particularly adaptable to these high tempera- 
ture applications. In fact, it provides the same quality of control 
on cat crackers with temperatures up to 1200 °F, 


BENEFITS TO YOU 


1. You are able to maintain constant optimum temper- 
atures on feeds to cat crackers, reformers, reactors, etc. 


2. You obtain higher yields of specification product. 

3. Your operating costs are substantially reduced. 

4. The on-stream life of your furnace is considerably 
extended because the TRI-ACT controller reduces 


coking which usually results from variations in load 
or fuel supply. 


Present your specific problem to your Taylor Field 
Engineer for a sound, economical solution, or write 
Taylor Instrument Companies, Rochester, N. Y., or 
Toronto, Canada. 

s S ¢ 


Instruments for indicating, recording and controlling 
temperature, pressure flow, liquid level, 


speed, density, load and humidity. 
*Trade Mark 


For more data on advertised products, use Readers’ Service Cards, last page 


IELD experience has proven that there is no better 

control system on the market at any price for Feed 
Preheaters to Reformer Reactors, Cat Crackers and Crude 
Units, and Furnaces for Column Reboilers and Hot Oil 
Circulating Systems. 
The combination of a Taylor TRANSAIRE* Tempera- 
ture Transmitter and TRI-ACT* Controller gives prac- 
tically instantaneous response and the right amount of 
correction to control the slightest temperature varia- 
tion. Check these features: 
1. Extreme sensitivity in the transmitter (1/10 of 1% 
signals the minutest of process changes to controller. 
2. SPEED-ACT* (rate action) response permits the 
signal from the transmitter to follow accurately the 
dynamic changes in process, overcoming inherent 
lags in process and well. 

3. The sensitivity of the TRI-ACT controller (1/10 of 
%) provides instantaneous corrective valve action. 
4. The TRI-ACT circuit (PRE-ACT* rate action ahead 
of reset and proportional) permits higher PRE-AC1 
settings which produce corrective valve action of just 

the right magnitude for straight line control. 
The TRI-ACT controller is the on/y pneumatic control- 
ler that has such an advanced circuit. 


Taylor TRANSAIRE Temperature Transmitters in use on Reformer 
Reactor Pre-Heaters at a well-known South Western gasoline plant. 
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HERE ARE OUR 25 DIFFERENT 
STEEL TUBE ANALYSES: 


Carbon 
Carbon, 4% Mo 
Y% Cr, 4 Mo 

1 Cr, 4% Mo 

1% Cr, 4 Mo 

2 Cr, 4% Mo 

2% Cr, 1 Mo 

2% Cr, 4 Me, % SI 
3 Cr, 1 Mo 

5 Cr, 4 Mo 

5 Cr, 4% Mo, 1% Si 
7 Cr, 4 Meo 


8 Cr, % Mo 
8 Cr, 1 Mo 
9 Cr, 1 Mo 
12Cr 

12 Cr, Al 
17 Cr 
18-8 

18-8 Ti 
18-8 Cb 
18-8 Mo 
25-20 
3 Ni 
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We think we can find 
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the answer to 
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your 


_ refinery tubing problems 


Maybe we sound confident. But why 
not? Our tubing specialists have 
been meeting and solving refinery 
tubing problems for over 60 years— 
problems that deal with corrosion, 
oxidation, acids, high and low tem 
peratures, pressures, exposures, etc 
These case histories have been kept 
on file, and can be tapped for infor- 
mation at any time 

We've used this 60-year-experience 
file to develop the list of 25 steel 
analyses shown here. Each analysis 
was specifically-designed to combat 
certain refinery conditions, and 


each one has been tested time and 
again so that we know its exact 
capabilities and limitations. Other 
chemical compositions are also avail 
able in tubular products, and a wide 
variety of high temperature prob 
lems are now under study 

So you see why we feel confident 
to tackle any refinery tubing prob 
lem that comes along. Why not send 
us yours today? 

Write to National Tube Division, 
United States Steel Corporation 
525 William Penn Place, Pittsburgh 
30, Pennsylvania 


National Tube Division, United States Steel Corporation, Pittsburgh, Pa. 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


UMITED STATES STEEL EXPORT COMPANY, BEW YORE 


NATIONAL SEAMLESS 
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(A) GLANDS: Clearances between the gland and 
stuffing box, and gland and stem, are such that the 
stem cannot be scored even if the gland is pulled 
down unevenly. - 
(B) DEEP STUFFING BOXES: More than adequate in 
all sizes (2” to 24”) to assure tightness and maxi- 
mum packing life. 

(C) BONNETS AND BODIES: Envineered to exceed 
the requirements of all applicable codes and stan- 
dards. They are tough, durable, dependable. 

(D) INTEGRAL GUIDE RIB FACES IN BODY: 
Machined to insure accurate centering of the gate. 


(E) STURDY SEAT RINGS: Bottom-seated so that no 


Walworth Series 150 and 300 


CAST STEEL GATE VALVES 
OFFER YOU THESE FEATURES 


for ’round-the-plant service 


recess exists at the back of the ring to cause turbu- 
lence, erosion and pressure drop. 


(F) STREAMLINED PORTS: Permit unobstructed flow 
which results in minimum pressure drop and reduces 
the possibility of erosion. 

Walworth Cast Steel Gate Valves can be furnished 
with either flanged ends or butt welding ends. Roller 
bearing yokes are available on the larger sizes. On 
valves 4 inches and larger, by-passes can be furnished. 
Walworth Cast Steel Gate, Globe and Check Valves 
from Series 150 to 2500, are available. For Series 
600 and higher, we recommend Walworth Pressure 
Seal Cast Steel Valves. See your Walworth Distribu- 
tor or write to Walworth for complete information. 


WALWORTH 


60 East 42nd Street, New York 17, New York 
SUBSIDIARIES: QU] Aioy sree. prooucts Co. Caja CONOFLOW CORPORATION © M&H VALVE & FITTINGS CO. 


WALWORTH COMPANY OF CANADA, LTD. 











SOUTHWEST FABRICATING & WELDING CO., INC. 
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WOLVERINE FIELD ENGINEERS 
answer questions about 
TRUFIN® TYPE S/T 


condenser tube 


Frequently, Wolverine Field engineers are asked this question 





In what type of application is Wolverine Trufin* Type 


S/T most advantageous and to what extent? 


Their answer: Trufin offers most advantages when used 
for change of phase services such as condensation and 
vaporization. 





CONDENSATION: The rate of condensation is closely related 
‘ to the thickness of the condensate film which collects on the 
: tubes; the thicker the film—the lower the rate. The action of 
Trufin, cutting through the condensate film, restricts the thick 
ness to which the film can build up. The result is an appreciable 
gain over the condensing rate obtainable with the same 


number of square feet of prime surface tube 


VAPORIZATION: For such units as reboilers and evapo 


rators, Trufin offers tremendous advantages although the 
















reason and mechanism naturally differ from fluid-to-fluid heat 
transfer. The convection is much more vigorous and the vapo 
rization transfer rate is higher because a square foot of 
Trufin surface occupies much less volume than a square foot 


of plain tube surface 





Furthermore, the upper edges of the fins preferentially serve 
for bubble nucleation; thus, the bulk of the surface is less 
susceptible to vapor binding than plain tube surface and heat 
flux limitations are not decreased by the reduced volume of 


the exchanger 























The advantages of Wolverine Trufin Type S/T over plain 
surface tube can vary from a small percentage to gains of 
100% on a lineal foot basis depending on the type of 
application For ideal conditions such as those that exist in 
some hydrocarbon condensers and reboilers, the increase 
in effectiveness can actually be greater than the outside area 


ratio of Trufin over plain tube 





Similar information along with valuable design data is cor 
tained in Wolverine's Trufin Opportunity Book. Write for 
your copy today 


WOLVERINE TUBE, | 437 Central Avenue, Detroit 9, Michigan 


Divisions oF 


en Sua wees. — WOLVERINE TUBE 


v j . 
ANADA ¥ amizes Gi, Division of Calumet 4 Hecia, ine 
rt j 





+ EQUIPMENT 








PLANTS IN DETROIT MICHIGAN AND DECATUR ALABAMA 






exPOR DEPART MEN 








A 











NEWS ITEM... 


Gulf Coast 
refinery 
engulfed 
by 
capacity 
demands 
of 
kerosene 


( ooler 


fy 
GLIA S5LA 


f ¥ Nd 
Q 






RETUBING with WOLVERINE 





From a first class bottleneck to a unit producing 80% more 
than original capacity is the story of a kerosene cooler in 
the process line of a Gulf Coast refinery. 

The cooler, a plain tube unit, was unable to keep up with 
the refinery's constantly increasing production demands, 
There were two ways in which refinery engineers could 
handle the situation 

(1) A new and larger unit could be designed and built. 

(2) The existing unit could be retubed with Wolverine 

Trufin Type S/T—the integral finned condenser tube. 

After careful consideration it was decided to retube with 
Wolverine Trufin. The results were immediate and highly 
satisfactory. Production on the cooler could be increased 
by a full 80%—and the bottleneck was a thing of the past. 
In addition the refinery realized substantial savings in time 
plus the elimination of the costs of designing and building a 
new unit. 

The reason for Trufin’s ability to boost heat transfer per- 
formance is found in its integral fins—extruded directly 
from the tube wall. Because of this, Trufin S/T has approxi- 
mately twice the heat transfer surface of plain tube 
extracts more BTU's per foot of tube. 


Trufin Type S/T is completely interchangeable with prime 
surface tube using standard tools and retubing techniques. 

If your plant has similar bottlenecks, Wolverine Trufin 
Type S/T condenser tube can help you solve them. Next 
time you retube, specify Trufin— watch production go up and 
costs stay down. Wolverine's new Process Flowsheet Catalog 
is filled with process drawings of actual Trufin installations. 
Write for your copy today. 


WOLVERINE TUBE, | 437 Central Avenue, Detroit 9, Michigan. 
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Wolverine Trufin available in Canada through 






the Unifin Tube Company, London, Ontario 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 
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Sections of low-carbon steel condenser tube showing extensive effects of rust and corrosion on the water 
side in comparison to the unaffected surface of the ammonia side 


Duplex Tubes In Ammonia Condensers 
Can Cut Power Costs Up To 25% 


The use of ammonia and other re- 
frigerants in refrigeration systems has 
increased tremendously in recent years 
Many problems—old and new—involv- 
ing the handling of corrosive gases and 
liquids continue to crop up in domestic, 
industrial, processing, chemical and re- 
fining applications of refrigeration and 
air conditioning. It is important that 
we learn how to handle these corrosive 
gases and liquids. 

In general, condenser tubes in re- 
frigeration systems are subjected to 
dual corrosion; that is, one type of cor- 
rosive action inside the tube, an entirely 
different type on the exterior side. For 
this reason Bridgeport Duplex Tubes — 
with one metal inside and a different 
metal outside—are finding ever-wider 
application in the solution of these 
complex corrosion problems 


Ammonia Refrigeration 


Although dry ammonia gas is not 
corrosive to many metals and alloys, 
it is not always used in the completely 
dry condition. When ammonia contains 
dissolved salts, water, air or other com 
mon contaminants, it severely attacks 
copper and copper-base alloys 

Steel, on the other hand, is very re- 
sistant to ammonia corrosion, and is 
widely used in equipment handling 
ammonia (both anhydrous and moist). 
However, low-carbon steel tubes have 
a major shortcoming that prevents their 
being the universal answer to ammonia 


1956 


refrigeration corrosion problems, name- 
ly; water corrosion 

Corrosion from the water or brine 
side has always been a problem with 
low-carbon steel tubes. While steel tubes 
are satisfactory in withstanding corro 
sion from the ammonia side, the water 
side rusts quickly... builds up a heat 
insulating layer which must be removed 
from time to time at considerable cost 

This problem is now being overcome 
through the installation of Duplex 
Tubes composed of low-carbon steel to 
the ammonia side, and copper or cop- 
per-base alloys, on the water side. For 
circulating fresh water—Admiralty #30, 
Red Brass #85, or Copper are recom- 
mended. Where sea water is used for 
cooling, Aluminum Brass #54, Duronze 
IV #53 (Arsenical Aluminum Bronze) 
and Admiralty #30 are preferred be 
cause of their greater resistance to de- 
zincification corrosion, and general cor- 
rosion by sea water. When velocity of 
sea water is comparatively high, greater 
resistance to impingement corrosion is 
given by Duronze IV #53 and Alumi 
num Brass #54, 

With Freon and methyl chloride re 
frigerants in a dry condition, copper 
and copper-base alloys have proved 
very satisfactory for corrosion resist 
ance and long tube life. Arsenical Ad 
miralty #30 or Aluminum Brass #54 
are recommended for installations us 
ing sea water as the coolant 
Red Brass, Admiralty, etc. are popular 
for fresh-water installations. 


Copper, 


For more data on advertised products, use 








CopPER ALLOY BULLETIN 


ANDA COPPER AND BRASS LIMITED, MONTREAL 


How Bridgeport Duplex Tubes 
Can Save You Money 


Improved Heat Transfer. Mechanical 
bonding between the two components 
of Duplex Tubes is so tight that very 
satisfactory heat-transfer character 
istics result. In addition, slime, algae 
and marine growths have less tendency 
to foul copper-base alloys than steel. 
Using copper or copper alloys on the 
water side therefore heat 
transfer because single-wall steel tubes 
pile up a thick insulating coat of rust 
which lowers heat-transfer value 

Reduced Maintenance, Shutdown 
Time and Labor. An ice company that 
replaced its steel tubes with Duplex 
(steel/Admiralty) reported two years 


improves 


later that four semi-annual cleanings 
were avoided...operating pressures are 
running 15 to 2 pounds lower and 
that their Duplex Tubes have already 
paid for themselves 

Cut Power Costs! Replacement of 
corroded steel tubes in ammonia con 
densers has reduced power costs in some 
cases as much as 25%, 

Greater Corrosion Resistance. Corro 
sion from water is often most severe at 
the inlet end of steel tubes, where tur- 
bulence Duplex Tubes will 
give greater corrosion resistance toward 
scale-forming waters which have been 
treated. And often in untreated raw 
waters—which would corrode low-car 
bon and stainless steels—Duplex 
can be 


is highest 


Tubes 
ised successfully 


Ammonia « lensers equipped with 


Duplex Tubes—Courtesy York ¢ 


teel/Coppe 


poration 


More Than 100 Combinations 


Bridgeport produces a wide 
of alloys 


variety 
from which more than 100 
Duplex Tube combinations can be man 
ufactured, Specialists in our Corrosion 
Laboratory will gladly assist you in 
determining the condenser tube alloy 
that will give the best service in your 
specific application. Please 
phone your nearest Bridgeport Sales 
Office today for this expert assistance 
and for delivery of Bridgeport high 
quality copper alloys 


write of 


(1198) 
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Quality 
Coefficient 


is the answer to those few types of applica- 
tions where reduced capacity trim is required. 


It is available in V-port and solid turned de- 


signs for double or single seated valves and 


in a wide variety of materials. Send for Data 
Sheet No. 10-5. 
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Not Two 


Masoneilan oat 4 Factor “rim 
offers the ONLY REALISTIC approach 





to selection of reduced capacity trim 


itis a DEMONSTRABLE Fact 


that for a given size top-and-bottom 
guided valve only one size reduced 


based on nominal pipe sizes are un- 
necessary and merely complicate the 
sizing problem. 


capacity trim Is: Practical from manufacturing and operat- 

Desirable from an engineering standpoint ing standpoint because... 

because... , , ’ ' 

(a) mechanical strength is retained with 
standard guide and stem diameters 
and standard stroke, in combination 
with maximum reduction in seat 
diameter. 


(a) properly designed wide-range valves 
with full capacity trim will handle a 
vast majority of control problems. 


(b) if any reduction is required, it must be 
substantial to be of any advantage. 


(b) 


reduction in number of parts simpli- 
(c) any sound design must be based on a fies stock problem. 


reduction in seat ring diameter. 


iii, (c) forged and cast forms insure 
(d) rule-of-thumb trim reductions  GZEONaEU 


complete uniformity of parts. 


MASON-NEILAN 


Division of Worthington Corporation 
51 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago + 
Tulsa + Philadelphia + Houston + Pittsburgh + Atlanta + Cleveland «+ Cincinnati 
Livonia + SanFrancisco + Boise + Louisville + Salt Lake City + El Paso + Albuquerque 
Odessa + Charlotte + Los Angeles + Corpus Christi + Denver + Appleton + Birmingham 
New Orleans + Dallas + Seattle + Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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for caustic soda buyers 








Useful facts on buying caustic soda 
are at your fingertips in this new pock 
et-size booklet 

Title 


Contents include a list of reasons pro 


Caustic Soda Buyer's Guide 


and con switching from 50°, to 73% 
liquid caustic 

There's a factual discussion of the 
comparative economics of both 
strengths, including a handy nomo 
graph to help you figure which strength 
is your better buy 

The booklet also contains a nomo 
graph that helps you estimate your 
liquid caustic requirements for various 


process solutions 


There's information on solid and 
flake caustic, too. Two tables show at 
a glance the dimensions and capacities 
of the many containers in which you 
can buy Hooker caustic soda 

Finally, there's a list of important 
points to consider when you're looking 
for a caustic soda supplier 

Check the coupon at right for a copy 
Or write us if you'd like more than one 
Can you save buying by barge? 

If you use large tonnages of 50% 
liquid caustic soda, and can receive by 


ater, you may cut freight and han 
dling costs substantially with barge 
service 

All Hooker plants and caustic ter 
minals offer barge service as well as 
tank car service, since all are located 
on deep water 

If you think there's a possible saving 
here, one of our representatives will be 
glad to discuss barge delivery with you 


Which flake size? It's easy to be 
sure of the best possible caustic soda 
flake size for your process, when you 
buy Hooker caustic 

You have your choice of the four 


sizes here—all shown actual size 


REGULAR 


RYSTAL POWDERED 


Regular, fine, and crystal flake are 


non-dusting—carefully screened for 


HOOKER ELECTROCHEMICAL COMPANY 


CHEMICAL 
magne ” 


NIAGARA FALLS ACOMA 


TA t mic NEW YORK - CHICAGO 


1607 FORTY SEVENTH STREET. NIAGARA FALLS, N. Y 


LOS ANGELES 


For more data on advertised products, use Readers’ Service Cards, last page 


New booklet 
Barge delivery 
Flake sizes 
Drum styles 


uniformity. We're extra-fussy about 
flake thickness, too. These flakes are 
hefty enough to take the jolts and 
jouncing of transit, and still reach you 
at full size. Yet they're thin enough to 
dissolve quickly when you're ready to 
put them to work 

For advice on the best flake size for 
your needs, write us, outlining the in 
tended use. 


Which drum style? You can order 
Hooker flake caustic soda in either of 
two drum styles. 

The widely-used 400-pound drum 
shown above has a 14-inch opening that 
makes emptying safe and easy. The lid 
clamps on tight to protect contents in 
transit and storage. 

Or you may prefer the full-open- 
head drum (not shown here). It gives 
you extra convenience in handling, and 
you can re-use the drum for many pur- 
poses. It costs a bit more than the 14- 
inch-opening drum. 


Check items you'd like to receive 
[}) Caustic Soda Buyer's Guide 
Technical data on: 

50% Liquid Caustic Soda 

[) 73% Liquid Caustic Soda 

[) Flake Caustic Soda 


f 


For information on these other 
Hooker chemicals used in the pe 
troleum industry, check below 
Aluminum Chloride, 
anhydrous 
Antimony Trichloride 
Muriatic Acid 
Sulfur Monochloride 
[}) Sulfur Dichloride 
Clip and mail to us with your 
name, title, company address 
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HOW BIG 


1S aK & M six-inch valve? 


BIG enough to pass 500 gpm of cold water through the 
valve body at a constant drop of one pound pressure 

BIG enough to provide the largest flow coefhcient available 
in a standard six-inch diaphragm control valve 

Body flow passages of all K & M valves, for 

example, actually average 140°, of cross 

sectional pipe area. ‘There's more space for 

fluid to flow smoothly, freely and without 

turbulence. Frequently a smaller nominal 

size K& M Valve provides sufficient capacity 

to satisfy requirements that formerly 

called for a larger, more expensive valve 

Inner valve open areas, on the other hand, 

average only 80°, of cross-sectional pipe area 

Therefore, flow restrictions occur principally across the 

inner valve where the restriction is controllable 
throughout the entire range of valve stem travel 

This K & M design often permits lower initial costs 

. always contributes to more precise flow regulation 


through the K & M Inner Valve 





C, COMPARISON TABLE 
COMPLETE FACTS on K & M Dia- 
phragm Control Valves are in the . Valve 8 Valve C 
new K & M Valve Engineering 
Data Catalog, Bulletin CV53. ¥ 8.4 8 
Write for your copy. Also, ask 14.9 12 
for the new K & M Valve Size A 33.2 28 
Slide Rule Calculator . . . with 

low flow data. od ° ms 


116 100 
197 165 
364 360 


Based on the maximum Cy at rated trovel ip + ~ a 64 volve bedy 
From manufacturers most recent slide rules or tebles 
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Valve Makers 4 64 Genung Street 
Since 1879 ; Middletown, New York 
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How a Buell Collection System “gangs-up” on dust 


to meet the toughest air pollution codes 


) Negative ions ~— 

ve elale) Up on articles 
dust pa rticles attracted to 

collecting plat 


With positive gas flow control for peak efficiency . . . plus continuous 
cycle rapping to eliminate puffing . . . Buell’s “SF” Electric Precipitator 
really “gangs-up” on dust (even dust with high resistivity) to permit 
full production even under the most rigid anti-air-pollution codes. 


ee SS 


eS 


cs met Ly FOR THE COMPLETE STORY 
ai pws RT eS at SE > BY thy , 


Write: 
Buell Cyclones also deliver extra collec- 4 Buell Engineering Company 
tion efficiency to “gang-up” on dust: Ex- | Dept. 21-G, 70 Pine Street 
clusive Shave-off design harnesses double- : New York 5, New York 
eddy current and puts it to work. ¥ 
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Buell’s Low Resistance Fly Ash Collector 
combines high efficiency to meet present 


day strictness, with low draft loss for 
natural or mechanical draft installations. 
MECHANICAL Ee 
nh 


ELECTRICAL 
“=a Experts at delivering Extra Eficiencyin DUST COLLECTION SYSTEMS 
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* SIZES: 5, 6, 8 inch discharge 
* HEADS: to 250 ft. 

* CAPACITIES: to 3200 gpm 

* TEMPERATURES: to 800°F 

















BUILT TO DO THE JOB 


in large capacity slurry pumping 


Ingersoll-Rand’s vertically-split, Class BSFL, refinery pump shown 
above has established an enviable record for continuous cle pe ndable 


performance 


Available in conventional or special slurry pump construction, it is 
recommended wherever lara Capit ities are required at medium oper 
ating heads. Here's the pump you'll find in wide use for bottom cireu 


lation or slurry service 


As a slurry pump, the unit can be furnished with either open or close d 
impeller Both types have renewable shrouds that protect the casing at 


front and rear of impeller, and an adjustable thrust bearing journal 





leeve to maintain proper clearance with the front shroud or casing 
ring. A Hushing connection to the throat bushing provides for clean oil 
Ingersoll-Rand closed impeller Class t , 1 «| 

tic , g y leeve we: 
BSFL slurry pump arranged bos injec HAJECTION, TMITMITEIE ZINES poe Wie abe Ceve cal 


tion at the vertical ring fit Let our engineer give you comple te details about these and the many 


Ask for Bulletin 7094-B other pumps in our complete refinery line 


Ingersoll -Rand 


11 BROADWAY, NEW YORK 4, N.Y 
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DE LAVAL 


CENTRIFUGAL 
BLOWER 


This De Laval centrifugal blower, selected by 


the Fluor Corporation is on stream at the 


Standard Oil Company of California’s new cat 
cracker in El Segundo. For control air service 
this blower delivers 9,500 cfm; inlet pressure 


is 15.4 psig and discharge pressure 19.4 psig. 


The blower is driven by a De Laval 220 brake 


horsepower MCP Turbine operating at 800 psig 


# 


controls air in cat cracker 


at Standard Oil of California 


with a temperature of 650 F; it has all labyrinth 
shaft packing for high back pressure service 
In addition to single stage designs, De Laval 
makes a complete line of equipment for all 
refinery services, including multi-stage com- 
pressors driven by De Laval multi-stage tur 
bines for condensing, non-condensing and 
automatic extraction applications, Send for new 


Bulletin 0504 


ee ENANA Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 
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choose from 
approaches 
to higher 
octanes 


with 





For more 


The new Houpry Iso-PLus Process combines 

the proved advantages of catalytic HOUDRIFORMING 
with other processes to economically 

reform low-octane naphthas into gasolines with 
octane ratings in excess of 100-octane F-1 clear. 
This catalytic reforming process offers 

refiners practical approaches to higher octanes 


at relatively low investment. 


High-Octane Alternatives with ISO-PLUS HOUDRIFORMING 


ISO-PLUS Aromatics 
Extraction Combinations ISO-PLUS Thermal 


1. Iso-Plus Houdriforming Processing 


with separate Houdriforming 3. Iso-Plus Houdriforming 
of paraffinic raffinate with thermal reforming of 


2. Iso-Plus Houdriforming Houdriformate 
with recycling of paraffinic 
raffinate 

With thermal reforming as 
Variations of the Iso-Plus 


Process employing aromatics Iso-Plus processing yields 


the supplementary process, 
extraction have produced BO") to 90°) of reformed 
yields of 100-octane gasoline gasoline, depending upon the 
F-1 clear, of up to 91 of 
naphtha charge. Slight 


desired octane rating of the 
final product. This operating 
changes in operation permit acheme is especially attractive 


refiners to further increase to refiners with available 





gasoline product octane thermal reforming equipment 


For further information, write to Houdry Process ( orporation, 
1528 Walnut Street, Philadelphia 2, Pa 


HOUDRY 


PROCESS CORPORATION 


Pioneer in Catalytic Processes 
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There is a specific A. P. Green Castable 
for every refractory application in the 
Petroleum Field. Methods of installation, 
including troweling, pouring, and “gun” 
application vary with the particular char- 
acteristics of the job. Each A. P. Green 
sastable refractory is specifically designed 
to provide the required properties of insula- 
tion, strength, abrasion resistance and 
refractoriness for high efficiency operation. 
For detailed information and recommenda- 
tions write the Engineering Department of 
the A. P. Green Fire Brick Company... or 
call your local A. P. Green distributor. 


AP GREEN 
oaTTRO 
Poe) Wags 

Bi, a 


KAST-SET 

A. P. Green KAST-SET is a rapid setting, high 
strength refractory castable. Mixed with 
water, it takes on a hydraulic bond without 
the application of heat. KAST-SET will not 
shrink, has excellent resistance to abrasion, 
and is ideally suited for monolithic linings. 
It may be used at temperatures up to 2700°F. 


KAST-O-LITE 

A lightweight, insulating castable refractory 

recommended for temperatures up to 2500°F. 
It is used for complete monolithic linings in 

all types of oil stills and heaters, tar stills, 

air heaters, heat treating furnaces, flues and 
stacks, and for furnace hearth insulation. 


CASTAGLE INSULATION NO. 20 
A hydraulic-setting castzble for temperatures 
up to 2000°F. Recommended for complete 
monolithic linings and lightweight panel 
construction in oil stills and heaters. 


CASTAGLE BLOCK MIX 

A hydraulic-setting castable insulation for 
temperatures up to 1600°F. CASTABLE 
BLOCK MIX combines the advantages of a 
castable material with low conductivity 
and light weight. 


HIGH QUALITY REFRACTORY AND INSULATING CASTABLES 
ASSURE HIGH EFFICIENCY OPERATION OF PETROLEUM EQUIPMENT 
a4 
29 { ma CASTABLES FOR GUN 
he: 


rt q APPLICATION 
—_ * 


Esso Standard Oii Company's REFRAC ORY 
fluid catalytic cracking units PRODUCTS 
at the Baton Rouge Refinery 4 

where A. P. Green products are in use. quis J 

<0LP% 
A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U.S.A 
PLANTS 
Mexico, Mo.— Woodbridge, N. J Sulphur Springs, Texas 


IN CANADA 
A. P. Green Fire Brick Company, Ltd.—Toronto 15, Ontario 


SISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 


a. P. GREEN 


Cozy 


SK-7 and KS-4 

were designed for use in combination to 
form composite linings in catalytic 
regenerators, reactors, and other petroleum 
equipment. Frequently a lining utilizing only 
SK-7 or KS-4 will fulfill the requirements 

of the job. 


SK-7 

Gun application of SK-7 produces a light- 
weight lining with excellent strength and 
insulating efficiency. Ideal lining for ducts, 
flues and breechings. 


KS-4 

This strong abrasion resistant castable can 
be gun applied with a minimum of rebound 
loss. Recommended for catalytic regenerator 
linings, stack linings, bubble towers, and 
duct linings exposed to abrasion or corrosion. 





One man in this midget fire truck puts out the fire 


“Mighty Mite’ puts out fire 


“Mighty Mite” is a 
fighter! 

It was just a test, but the fire was 
real. Fuel in a pit under the tank car 
was set on fire. Fuel poured on top 
of the car from pipes was also ig- 
nited. The blaze was given a min- 
ute’s start. 

“Mighty Mite’, loaded with 
Rockwood fire fighting equipment, 
went into action. The blaze was 
choked off in 45 seconds by Rock- 


swift fire wood WaterFOG from Rockwood’ 
Remote Manual Control Turret! 
Rockwood equipment make 
small truck 
Turret Nozzle does 


charges solid water 


job di 
Water 


many 
tream 











the 
a big fire fighter. The 


Engineers Water . 








“Mighty Mite’s’’ equipment includes: 4 stage centrifugal pump 
tank, Rockwood Dual Suction Proportioning System for 
Rockwood Remote Manual Control Turret controlled from within the cab 
Rockwood Ground Sweep Nozzles, Rockwood Remote Control Ball Valve 
2 hose reels with 200 feet of high pressure hose with new Rockwood High Pressure 
Handline Nozzle on each reel 


/00-gallon booster 


FOAM and “Wet 
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Rockwood equipment make 


it possible! 


in 45 seconds 


eee | 


and “ Wet’ 


FOG 


tream 


FogFOAM 
“Wet” solid water 
WaterFOG! 
lor detail 
powerful Rockwood equipment 


FOAM 


stream, 


olid 


on this 


end 


complete 


coupon below 


ROCKWOOD SPRINKLER COMPANY 
.. to Cut Fire Losses 


Distributors in all principal cities 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 


1602 Harlow Street , 
< 20% 
LY 


Worcester 5, Mass 
illustrated 


Phe im 
booklet 


produc ts 


send me your 


on Kockwood fighting 


‘ aig 
Tith 

( ompany 
Street 


Zone 
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Higher and Consistent Accuracy 
in Marine Tank Gaging — 


The new S. & J. Marine Tank Gage, Model 
ST-10,000, shown above, was designed to 
permit gaging operations and “topping off” 
without the necessity of opening hatches in 
the compartment being filled. This feature 
helps to maintain SAFE and GAS-FREE con- 
ditions on deck, and at the same time affords 
a more accurate means of determining depth 
of liquid than has heretofore been used. 

S. & J. engineers eliminated the conven- 
tional counterweight and accompanying 


Dard ad G.. a 


BERKELEY 


NEW YORK 
110 E. 42nd St 


HOUSTON 
oe el) 


10, CALIFORNIA 


folie Velo) 
10409 S. Western Ave 


LOS ANGELES 
6399 Wilshire Blvd 


TULSA 
Thompson Bldg 


housing, by the use of a new spring, which 
exerts a constant force, no matter how far 
below the gage head the float may be rid- 
ing, or how much tape may be hanging free 
above the float. This new gage provides con- 
sistently higher accuracy, improved visabil- 
ity of reading tape, an adjustable tape read- 
ing pointer, and corrosion resistant Teflon 
bearings throughout. Ship builders and oil 
tanker operators are invited to inquire for 
drawings and full details. 


REPRESENTATIVES 

SEATTLE: Nebar Supply Company, 3000 Western Avenue 

MONTREAL: Lytle Engineering Specialties, Ltd., 360 Notre Dame St, W 

TORONTO: Lytle Engineering Specialties, Ltd., 69 Eglinton East 

VANCOUVER: P. D. Mclaren & Son, itd., 3277 Main Street 

CALGARY: P. D. Mcleren & Son, itd., 510 - 9th Ave. W 

MEXICO, D.F.: Dalma Comercial, $. A 

CARACAS: Sinclair Spence, C.A., Edificio Galipan 

ENGLAND: Whessoe, Ltd., Sales: 25 Victoria $t., London S$. W. 1 
et ee 
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Vew Kconomy. with 


the new 


COMLPFeSSOF “ 


Improvements on an Accepted Design 
10% Reduction in Fuel Consumption 
Added Horsepower, No Space Increase 


TO GET THE DETAILS... 


send for your Fact-Filled copy of Cooper-Bessemer Bulletin 75 


Now, Cooper-Bessemer offers Bulletin 75 as your com- 
plete guide to the new GMVA gas engine-driven com- 
pressor. Taking the many desirable features of the 
accepted and industry-proven GMV plus big 
improvements in engine design and construction... . 
Cooper-Bessemer presents the GMVA bringing even 
greater economy and dependability to the 540-1350 


horsepower range. 





MOUNT VERNON, OHIO 


4 
COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York, N. Y¥. © Washington, D. C. © Gloucester, Mass 

Son Francisco, Calif * Houston, Texas . Seattle, Wash 

los Angeles, Calif e Chicago, Illinois ¢ St. Lovis, Mo 

San Diego, Calif © New Orleans, Lovisiana © Cooper-Bessemer 
of Canada, lid., Halifax, Nova Scotia. 


In this 22-page Bulletin you will find information on 


such subjects as: V-angle design advantages, streamlined 


scavenging and lubrication, cooling systems, automatic 


controls, double deck compressor valves 


engine cul 


away drawings and photographs of typical installations 


learn of these and other important GMVA ad 


vantages, just mail the coupon, or write to The 


Cooper-Bessemer Corporation, Mount Vernon, Ohio 


THE COOPER-BESSEMER CORPORATION 
Mount Vernon, Ohio 


Please send me a copy of Bulletin 75 on the new GMVA 
compressor unit, 


Name 
Title 
Company 
Address 
City 





DESIGN AND APPLICATION NOTES ON 





TYPICAL PORO-KLEAN FLOW DATA 


T 7 YT 7 T 














FLOW IN GPM 


FLOW DATA FOR TYPICAL CYLINDRICAL-TYPE, 
coarse-grade, Pono-KiEean filter element, fluid vis- 
cosity as parameter Filtration to 15 microns. 


40 


3» 











4 5 

FLOW IN GPM 
FLOW DATA FOR TYPICAL CELL-TYPE, medium- 
grade, Pono-Kiean filter element, fluid viscosity 
as parameter. Filtration to 5 microns. 





CYLINDRICAL 
TYPE 


CELL TYPE 








Gr 


Sage 


AUTO-KLEAN (edge type) - MICRO-KLEAN (fibre cartridge ) - 


50 For more data on advertised products, use Readers’ Service Cards, last page 


Precision 3-to-30 micron filter for high 
temperature and high pressure 


Poro-KLEANn, Cuno’s new porous stainless steel 
filter material, now offers the chemical, petrochemi- 
cal, nuclear, and process industries true micronic 
filtration for temperatures to 900°F and differen- 
tial pressures to 2000 psi. 

Standard in 316 stainless steel, with low carbon 
content (0.03 to 0.05% max.), Poro-KLEAN is an 
ideal filter material for use in applications requiring 
corrosion resistance, high strength (ultimate tensile 
strength: 25,000 psi), high resistance to hydraulic 
shock, or positive freedom from fluid contamination. 

Typical Poro-KLEan applications, already in use 
in the chemical and process industries, are listed 
below. Approximate flow-rate curves for typical cell 
and cylindrical standard elements are shown at left 
(for exact data, see your Cuno representative). 


TYPICAL PORO-KLEAN APPLICATIONS 
TO REMOVE: 


* Resin and airborne contamination from demineral- 
ized water 

* Fixed-bed catalyst fines trom petroleum products 

* Over-cooked gels from polymers 

* Radioactive contamination from light and heavy water 

¢ Fine precoat particles downstream from primary filters 


* Contamination and/or catalysts from high-tempera- 
ture and high-pressure refinery gases 


* Metal oxides from molten sodium, sodium-potassium, 
and bismuth 


* Iron oxides from fuels 
* Rust from steam 


* Foreign matter from pharmaceuticals 


TO RECOVER: 


* Catalysts from gases and liquids 


TO DISPERSE: 


* Gases into liquids and other gases 


If you have problems like these, Jet Cuno 
enegimnecrs help you apply Poro-K1 EAN to then 
solution. See your Cuno re prese ntative, or writ 
Cuno Engineering Corporation, 33-7 South Vin 


Street, Meriden, Conn 


. “a 


FLO-KLEAN (wire-wound) » PORO-KLEAN (porous stainless steel) 


PETROLEUM REFINE! 
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RD 150 


“,ee MOST EFFICIENT PLATINUM CATALYST 
FOR HIGH OCTANE OPERATIONS...” 


BAKER’S RD 150 is proving to be the facture and refining in modern Baker 
most efficient of all reforming catalysts, plants, provide full assurance of prompt 
especially so for high octane operations. deliveries and service. 

Baker’s RD 150 assures important yield The complete RD 150 story will be 
increases at high octane levels . . . long interesting to you. A Baker representa- 
periods of operation . . . and regenera- tive will be glad to give you detailed 
tion in situ! The practical advantages information, upon request. 

offered by RD 150 results in low cost 

operation. 


RD 150 is a joint development of 
Baker & Company, Inc. and Sinclair Re- BARKER 
search Laboratories. It is now being used 
in successful production by such compa- & COMPAN i INC. 
nies as Sinclair, Socony and Pure Oil. CA TA IMA AY 
The very extensive facilities for manu- 
113 ASTOR STREET + NEWARK, 
{ SIN GE LFA A KR LT INDUSTRIES) 


THE HUB OF PLATINUM METALS RESEARCH 
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with Ljungstrom Air Preheaters, four of 
your present stills can do the work of five 


You'll have far le lay much less downtime for mainte fuels you used to throw away consistently higher thro 
nance——with the Ljungstrom Air Preheater. This unit pro put horter turnaround time—mean that a Liung 
duces more complete combustion, at higher temperatures, l paid out In a very few months 

because preheated air mixes more thoroughly with fuel. And Kor more complete details on what the Lj 

in addition, Ljungstrom efficiency makes possible finer pro Preheater can do for you for an analysi 

ess control and advanced furnace designs. Thus, Ljungstrom recovery benefits attainable in fuel burning equipment 
avings are real and measurable. One still, Ljungstrom call or write the Air Preheater Corporation 

equipped, added $58,000 of income annually from highet 


product quality alone 


How fast is “WRITE OFF”? Wherever You Burn Fuel, You Need Ljungstrom 


Unusually short. Major savings are gained fre he) The Liungstrom operates on the continuous regener 
averayve octane rating And other | junystrom advat oe ative counterflow principle. The heat transfer surfaces 


» , " ‘ ’ } . vara } ] . , 
up to 20 Tue | aVINS more eC nomicar Turna evolves, the heat is transferred from the waste gases 


n the rotor act as heat accumulators. As the rotor 


desiyvn. with no need for convection surface ise OT man to the incoming cold air 


The Air Preheater Corporations 60 (6: 4200 street, ew York 17, NY 





PETROLEOS MEXICANOS 


Vip Lies sily Stu 


REYNOSA, MEXICO 


Below the Rio Grande, near Reynosa, it Tamaulipas, Mexico, Petroleos Mexi 
canos has recently completed this major va processing project designed t 
process 300 million cubic feet of natural gas daily gathered from numerou 
fields within an area of about 400 quare mil \bout &,000 barrels per 
day of tractionated product including propane, butane motor tuel 
naphtha and kerosene will be produced 
E-ngineering design and procurement of equipment was entrusted to 
Hudson, and the satisfaction of our client is attested by a current 
contract for a similar but even larger project for Petroleos Mexican 
n the Isthmus of I chuantepec 


DESIGNERS AND CONSTRUCTORS OF 


OIL AND GAS PROCESSING PLANTS ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


Co Sarn ore-Learn More 


The knowledge gained through years of work and study by 
oil industry is set down in the books listed below. Be 
all the details of his industry, a well-rounded librat 
only does it 
up to date 


some of the most capable men in the 
ause it 1s impossible to carry in one’s head 
ol reliable data is a definite asset. Not 
ave time, but it often makes his available knowledge of a subject more accurate and 


()rdey | the c Wl and prot | the c wince others 


AneatHtaM, Hltunnn 
Asphal ind Allied S 
\DAM Oonvint 
lclenvent 
ARMISTEAD, Cronce, Te Vv 13.00 
Safety in Petroleur Ik , and itel ‘ istri 15.00 
pork & MecCan vO 5 a . 15.00 
lements of Chemie ngineering 4 15.00 
H Vol 15.00 
i iti al ‘ ‘ nel ’ 
. BEN ON M 
Acidizing Hlandbool 
IKRKBRIDI ( (y 
equilibrium Ivaluat 
(20 charts t 
TT {BAUM, Dr 
Broot Be NJAMIN Distillat : rt 
Phe Chemists he Non-De ! lrocarh :; soialie 
OHSE, HENRY 
AMPHEIE & Cataiviic Clue 
Methods o iso ie : ) 
McApam 
AKLETON lle: Iranst 
Chemi 0 oleun e ; 


lat KI 
ndustrial Solvent 
ON, W. I 
etroleum Refinery Engineering 
| RAYMOND 
ial Chemistry 
Handboo ON & GiILLILAND 
VALD LT act 
Industrial 


\ 


MAR umetric and Phase 


\A \\ 
VV FRED 


tandard Method 
op. To Ix 
Motor 
Hit, LHuomas || 
An ud Gra Cor pre hon 
Compression and Natural Ga 
RAHAM, RANK I) 
Pumps, Llydraulie and Air Cor 
ki VOLD JOUN 
Fuels, Combustion & Furr 


1EVEN 

| 
arcu, De Lewis | Wartu, ALBIN 
The Chemistry of Petrocher 


The Cher 
& RUSHTON Zutpema, H. | 
l't quipment Le Perfor i 


Prices subject to change without notice 


Ask for Gulf Publishing Company's FREE “Petroleum Books Catalog,” containing detailed information 


on these and many other petroleum industry books, available through Gulf Publishing Company 
Books Department 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 HOUSTON, TEXAS 
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Sili-Kool Aluminum Paint superior 
to ordinary paint for “hot” 


Exhaustive tests under actual operating 
conditions dramatically prove Sili-Kool 
Aluminum Paint’s ability to give full 
protection despite extreme heat and ex- 
posure. The two sections of pipe, shown 
above, were in identical service, carrying 
hot air (up to 1600°F) in the most un- 
favorable weather conditions. The pipe 
on the right was painted with an ordi- 
nary heat resistant paint. The pipe on the 
left was painted with Silicone High Heat 
Paint pigmented with the best silicone 
and aluminum pigments. After fourteen 
months of constant high heat service, 
the pipe treated with Sili-Kool Alumi- 
num Paint is entirely free from oxida- 
tion, corrosion and rust while the other 
pipe is dangerously corroded. Sili-Kool 
High Heat Paint, pigmented with ALCOA® 
Aluminum, is manufactured by the C. H 
DRAGERT COMPANY, INC., Dallas, Texas 
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ALCOA does not make paint, but ALCOA 
Aluminum Pigments are used in more 
aluminum paints than any other brand 
Special formulas have been developed 
by your paint manufacturer to solve in 
dividual problems. Paints made to these 
formulas actually cost less, last longer, 
give utmost protection against heat, 
cold, sun, rain, smoke and fumes 

Write today for our two FREE book 
lets, Painting With Aluminum and Alumi 
num Asphalt Roof Coatings Make Time 
Stand Still. They contain valuable, up 
to-date information on all types of 
aluminum paint and aluminum asphalt 
coatings. Use the coupon. 


G THE ALCOA HOUR 
~~) TELEVISION'S FINEST LIVE DRAMA 


ALTERNATE SUNDAY EVENINGS 


For more data on advertised products, use Readers 


surfaces 


PIGMENTED WITH 


ALCOA &. 
& ALUMINUM 


Aluminum (€ ompany of America 

Paint Service Bureau 

1793-G Alcoa Building, Pittsburgh 19, Pa 

Please send me your FREE booklets 
Painting With Aluminum 
Aluminum Asphalt Roof Coatings 
Make Time Stand Still 

| am interested 


in protecting 


Service Cards, last page 





Puzzled about getting the 
Right Explosion-Proof Lighting 
Equipment? 


Only Crouse-Hinds has everything you need 
1M every Class ...in every group! 





For complete protection when making lighting installations installations, all UL-listed, no matter what class or group of 
in hazardous locations you need more than explosion-proof or Article 500 of the National Electrical Code is involved 
dust-tight lighting fixtures. You also need UL-listed explosion- The same holds true for the entire Crouse-Hinds Condulet 
proof switches, junctions, fixture supports, unions and seals line of more than 15,000 conventional and explosion-proof 
items. With the broadest line in the field, Crouse-Hinds recom- 


Crouse-Hinds now offers a broad selection of Condulet® 
mends exactly what you need... and only what you need. 


explosion-proof lighting equipment for Class I, Groups A and B 
locations. In fact, you can specify A nearby Crouse-Hinds distributor will be glad to discuss 
complete Crouse-Hinds ex- your explosion-proofing problems and make recommendations 

plosion-proof lighting without obligation. 


CROUSE-HINDS compan 


Main Office and Factory: Syracuse, N. Y. 
*Rogistered Trade-Mark Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont. 


» Bout 
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Tough Expansion Joint Problem? 


Put the Badger Man on the Spot! 


. expansion joint problems Next time you are confronted with a 


are best analyzed at only one complicated piping layout, severe operat 


place: your office or plant site. It's there ing conditions, unusual size and shape 

alone that all essential data about your requirement: any complex expansion 

proposed installation is available joint problem put the Badger Man on 
And it’s there on the spot that the spot! His services are as close as 

the Badger Man is ready to apply his your telephone 

COMING SOON Badger Service-Rated Ex 


Joint Incorporate revolutionar ne 


unique abilities. He is a trained engineer 
and he brings to your problem the back- 


developed during three ears of inten 


ground of the world’s most experienced e research and testing, Watch for thia im 


manufacturer of expansion joints.* portant announcement, 


000 


BADGER EXPANSION JOINTS 
BADGER MANUFACTURING COMPANY 


230 Bent Street, Cambridge 41, Massachusetts «+ 60 East 42nd Street, New York 17, New York 


* Badger has been solving tough expansion joint problems Representatives in principal cities 
for years — a record unmatched by any other firm 





Buyers of Any Process Equipment 
Reap Benefits from M. W. Kellogg’s 


COMMIT T tt 
WOR 


As a leader in the design and fabrication of troduced to the engineering profession by 
petroleum and petrochemical process equip Kellogg committee men. 
ment, The M. W. Kellogg Company as- The M. W. Kellogg Company is privileged 
sumes many extra curricular responsibilities to contribute increasingly to the important 
which eventually benefit not only its cus- work of technical and engineering societies, 
tomers but the process industries in general associations, and related groups. The prac- 
One of these responsibilities is Kellogg’s par tical application of the knowledge imparted 
ticipation in technical committees of pro and gained is another plus which goes into 
fessional societies and associations, particu Kellogg’s “built-in engineer’’ approach to 
larly at subcommittee working levels. process equipment design and fabrication. 
At present, M. W. Kellogg’s engineers, A typical example is a paper prepared by 
metallurgists and others give a considerable M. W. Kellogg engineers, ‘‘Collection and 
part of their time to over seventy such Correlation of High Temperature Hydro- 
activities .. . ranging from boiler and pres gen Sulfide Corrosion Data,”’ and presented 
sure piping codes to welding practices and at a recent meeting of the National Associa- 
radiographic testing techniques. Many of tion of Corrosion Engineers. Write for your 
today’s accepted design concepts were in copy. 


Fabricated Products Division 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, 


A SUBSIDIARY OF PULLMAN INCORPORATED 


. 


'KELLOG 
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HEAT TRANSFER PROCESS KNOCKDOWN TANKS AND 


PRESSURE 
EQUIPMENT PIPING VESSELS REACTORS 


VESSELS 
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for 50 ye years $—a record ui unmatched by any other firm. 
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(Above) Seventy-five Elliott turbines, sized from 8 to 224 hp, 
drive pumps and fans throughout this Southwestern refinery. 


(Below) Two Elliott 2100-hp, 4450-rpm, multistage single-valve 
turbines driving lean oil pumps in a new gasoline plant in 
Texas. Turbines have variable-speed governors and uncon- 
trolled extraction. 


E. LIOTT TURBINES, from the smallest 
single-stage, to large multistage types, 

are busy serving refineries everywhere — 
standard single-stage turbines for most jobs, 
multistage turbines for larger sizes where 


economy is important, the JR for small sizes 


Your local Elliott Field Engineer can help 
you pick the type for your job. Check 
with him or write Elliott Company, 


Steam Turbine Division, Jeannette, Pa. 


ELLIOTT ae 


STEAM TURBINES + MOTORS + GENERATORS + DEAL RATING HLATERS « C/ECTORS + CONDENSERS 
CENTRIFUGAL COMPRESSORS + TURBOCHARGERS + TUBE CLEANERS « STRAINERS 
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how much does heater downtime cost? 


4 36,000 B/D petroleum refining unit 
using a 100 million Btu heater upgrades 
the value of its crude charge roughly 
$25,000 per stream day. If the heater 
ynes down for any reason only 10 day 
au year, a lo ot a quarter million dollar 
is chalked up. A gain of 30 operating day 
in the year can mean a realization of 10% 
on capital investment which, in a multi 


million dollar plant, is a consider ible sum 


Downtime is expensive. The purchaser 
of a heater must as a result look beyond 
his initial cost to the long pull. For the 
long pull, Lammus oil heaters have con 
istently exhibited great durability while 
operating ¢ fliciently and with an absolute 
minimum of days lost to maintenance 
work, 

The major refiners prefer Lummus 
heaters for this reason. In the last 25 years 
the dollar value of Lummus furnaces pur 
chased has exceeded that of any other 
COMpann in the world. So—when you con 
sider a new refinery or a new unit—assure 
good operation and maximum profit 
throughout the life of your plant 

Consult with us on design, engineering 
and construction of your heater installa- 
tion 

The Lummus Company, Oil Heater 
Division, 385 Madison Avenue, New York 
Li N. Y. Branch offices in (¢ hicago, 
Houston, Montreal, London, Paris, The 
Hague, Caracas. 





LUMMUS 


OIL. HEATER DIVISION 





fore © 
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B&W HOLLOW FORGINGS ARE SUPPLIED IN THE 
FOLLOWING STANDARD MATERIALS 


INTERMEDIATE CROLOYS 
CARBON STEELS ASTM SPEC. A 335 


STAINLESS STEELS 
ASTM SPEC. A 312 





ASTM A 106 Grade A Carbon Moly Pl 


ASTM A 106 Grade B Carbon Moly High Silicon P15 
ASTM A 106 Grade C Croloy Y2 P2 
Croloy 1 P12 
Croloy 1% Pit 
Croloy 1% P 3 
Croloy 2 P 3b 
Croloy 2% P 22 
Croloy 3M P 21 
Croloy 5 P5 
Croloy 5 Si P 5b 
Croloy 7 P7 
Croloy 9-M P9 
Analyses such as SAE or AISI 
carbon steel will be considered 
if quantities are sufficient. 


ASTM Spec. A 335 has super- 
seded and replaced ASTM Specs 
A 158, A 206, A 280 and A 315 


This list includes all grades of 


A 335 except grade P 5c, which 
we do not make. 





B&W Croloys, 24, 3, 5M, 7M, 
and 9, are not included in A 335 
We will supply these additional 
alloys in accordance with A 435, 
except for chemistry, upon request. 











Croloy 18-8 TP 304 
Croloy 18-8 Ti TP 321 
Croloy 18-8 Cb-Ta TP 347 (Cb-Ta) 
Croloy 18-8 Cb TP 347 (Cb) 
Croloy 16-13-3 TP 316 


These grades will also be made 
to ASTM specification A 476 ex- 
cluding “special inspection” re- 
quirements. 


Other grades of Stainless Steel 
listed under A 312 are TP 309, 
TP 310, TP 317. These grades are 
presently not offered as standard, 
but will be considered on request. 


Miileas of B&W Hollow Forgings 


-+.in a range of analyses with sizes up to 35” O.D. 


Many miles of B&W Hollow Forgings, of all sizes and analyses, were 
sold for use in the power, petroleum and chemical industries in 1955. 
Excellent manufacturing facilities, plus B&W ’s ability to accept orders 


for both large and small quantities for definite deliveries, are some 


of the factors that have resulted in this widespread preference for 
B&W Hollow Forgings. 


For the complete B&W Hollow Forgings 


fe auw 
story, send for new Bulletin S-16B. The BABCO es) 
Babcock & Wilcox Company, Process Equip- NS 
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Use the Moly key 
.. + to better catalysts 


* Selective * Highly 
. active 
* Resistant 


to poisoning * Economical 


Mioly catalysts are selective 


High selectivity is provided in reactions where molybdenum catalysts 
are used. Here are three examples: 
@ In the production of formaldehyde from methanol, yields 
are almost quantitative. 
@ In the oxidation of aliphatics to maleic anhydride, the product 
contains no by-product maleic or fumaric acid. 
@ In the desulfurization of petroleum stocks, the carbon to 
sulfur bond is selectively hydrogenated with recoveries 
of almost 100%. 
For further data on these reactions as well as many others using 
molybdenum catalysts, write Dept. 25 for our bulletin 
“Molybdenum Catalysts for Industrial Processes.” 


CLIMAX MOLYBDENUM 


500 Fifth Avenue, New York 36, N. Y. 





dbpe antioxidant... a quality Koppers Chemical 


dbpe (di-tertiary - butyl - para - cresol) 
gives the best protection against gum 


formation in gasoline, when compared 
under conditions of use with today’s 
leading antioxidants. 


eleven advantages , 


dbpe keeps automotive power systems 
clean because it keeps unstable gasoline 


constituents from depositing in carbure 
tors, manifold piping, and intake ports. 
a dbpc doesn't induce “tank sweetening.” 


dbpc is a more effective oxidation in 
hibitor because it can be added early in 
the refining process and is not extracted 


by sweetening, caustic washing, clay treat 


ing, or water washing 


¢ ) dbpc is not extracted by aqueous corro- 
J J € sion inhibitors, nor by acidic water solu 


tions sometimes found in tank bottoms 


and pipelines 


dbpc, being inert, does not cause gaso 


HOW ONE REFINERY SAVED $1,007,000 line to darken or change color 





Inhibition of light cracked steck: Phenvlane- y -*y dbpc does not require special handling 


precautions 
Cost for eyesore 
paved aay = Be and day: 


retains more of its antioxidant 
dbpc OxiK 

“a en . properties than other types, in the pres- 
Acid treating end redisiletion, ence of iron, copper, brass, and other 


copper-bearing metal alloys 
Loss to acid sludge (2% at $4.50/bbi.) 810 
Doctor treating, operating cost 530 


Loss te Doctor dbpc provides excellent stabilization of 
(2% ot $4:30/bbr) a0 F 
Total 





oD ae aviation gasolines and tetracthyllead fluids 


3,890 1,130 








Saved with production of 
sabe ths fae: Uchen/ dey Ca waree .2,760 W dbpc is safer and easier to handle than 
45,000 bbi./day: dollars/yeor . . . . 1,007,000 


other antioxidants, because it is relatively 
non-toxic and non-irritating 


The cost of inhibition was practically identical for the two 
cases cited —— Let our representative give ogg. ome 
money-saving details relating to your operations. 
, Inc., Chemical Division, “Department BRIG, 
19, Pennsylvania. 


rs KOPPERS 
v CHEMICALS 


SALES OFFICES: NEW YORK - BOSTON ~ PHILADELPHIA ~- ATLANTA 
HOUSTON + CHICAGO + DETROIT - SAN FRANCISCO ~ LOS ANGELES 
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Size is relative... 
but these stainless steel heads 
are big and heavy gauge in 
anyone's eyes. 








They are typical, too, 
of the unusual in 
Carlson service. 


When you want stainless 
steel plates, 
plate products, forgings, bars, 
and sheets (No. 1 Finish) 


come to your headquarters 
for service 






I SESS 





(4 Stainless Steels Exclusively 


MME 
Ws ARLSON inc 
» 


THORNDALE, PENNSYLVANIA 


District Sales Offices in Principal Cities 





These four semi-elliptical 
heads are made of Type 
304 stainless steele Out- 
side diameter: 74%''. 
Gauge: 2.58'' minimum. 
Weight: Each head 
weighs over 3 tons. 


I 














HOW TO 
SOLVE 

A SALT 
PROBLEM 


aa €=—Cs ADD 


. PETREC€O 


Electric Desalter to your crude processing 


equipment. It will 





a SUBTRACT 


the salts, fines and other impurities from your 


crude charge, enabling you to 





DIVIDE 


your lost time on stream and maintenance costs 
by 2 or 3 and 





yaa MULTIPLY 


Petreco pioneered electric de- 
salting and has originated the 
major developments since its 
beginning. No other method 
offers a superior technical serv- 
ice staff, backed by so many 
years of desalting experience. 
Petreco electric desalting is 
used by more refiners than any 
other method. 


July, 195¢ 


ee i eel Kt af vd’ 


=. 


* 


FOR COMPLETE INFORMATION, WRITE OR CALL 


PETRE<O 


A DIVISION OF PETROLITE CORPORATION 


3202 S$. Wayside Drive, Houston 1. Texas 
1390 East Burnett St., Long Beach 7, California 


For more data on advertised products “ Service Cards. last page 





BUCYRUS*ERIE COMPANY: 


O4 


With the Hydrocrane, any boom angle is a work- 
ing position because the boom is raised or lowered 
dozens of times a day as part of the crane’s regular 
operating cycle. Even with full load suspended, 
you can raise or lower boom, and swing or tele- 
scope at the same time, with the precise control 
that only the Hydrocrane offers. It’s just one 
of the many unique, time-saving features that 
make the Bucyrus-Erie Hydrocrane the ideal 


refinery tool. 
You also gain many advantages working in 
confined areas. The Hydrocrane’s working boom 


hoist, together with the line hoist, lifts the load 


HYDROCRANE’S WORKING BOOM HOIST 
Speeds Refinery Digging, Lifting Jobs 


over stockpiles and ground obstructions, under 
overhead steam or other pipe lines as it swings 
to the spot... and places it in position positively 
and quickly. Hydrocrane’s rugged outriggers, 
which permit conventional motor truck mount- 
ing, give you an unusual combination of high 
capacity and top mobility. Extremely short tail 
swing lets you put the crane in the tightest spots. 

Hydrocranes are now available in two sizes — 
the 5-ton H-3 and the 9-ton H-5. See one in action 
soon — arrange for a demonstration with your 


Bucyrus-Erie distributor. enenees 


Wisconsin 


For more data on advertised products, use Readers’ Service Cards, last page PETROLI 





South Milwaukee, 


Mlb Ml, itn 
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? : 
red-hol recipe 


— heavy-gauge 


ertain internal 
why ACF tanks are pop] 


Each tank is scientifically 


tank of uniforn 
} 


Car Line 


Typical DURADOME —designe 
for formaldehyde s« P 


SHIPPERS’ CAR LINE 


Division of AC € INDUSTRIES Incorporated 
30 Church Street, New York 7, N.Y. 


CHICAGO, ILL. * HOUSTON, TEX. + SAN FRANCISCO,CAL. « MILTON, PA. + EASTS Outs, it + SMACKOVER, ARK 
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Switchboard to 
Precision Data 


e For temperature data reduction 
and logging in petroleum refining 
investigate the Speedomax Model D 
Indicator. It gives you more point 
than any other one instrument 
Write today for Folder ND46(4) 
Leeds & Northrup Company, 4923 
Stenton Ave., Philadelphia 44, P 














Here’s how Mr. R. A. Coonrod part owner of the 
C & G Digging Co. describes a recently completed 
ditching job over 18 miles of mountainous country 
in Alabama: “They had big equipment on the job 
when we were called in, but when we put the 
Sherman to work, they parked the heavy machine. 
No matter how rough the terrain—when we put 
the Sherman to work it gets the job done! 

“The Sherman’s maneuverability is the best of 
the machines many outstanding features,’ con- 
tinued Mr. Coonrod. “We can do most anything 
anywhere with it. We can go around corners, over 
and under pipe...anything. I've yet to get called 
for a job that the Sherman could not do. I'm selling 
a $26,000 machine of ours because my Shermans 
are so much more profitable to operate.” 

A Sherman Power Digger may be able to solve 
some of your digging problems, too. Arrange now 
to see it in action at your local Ford Tractor 
dealers or write for Bulletin No. 3352. 


Shaman 


PROOUCTS, INC 
ROYAL OAK, MICHIGAN 
POWER DIGGIES” + (RON) IMO LOADERS + FORE WinTS 


ne, Phy Ast p 


*Designed, Engineered and Manufactured jointly by Sherman Products, Inc 
oyol Ook, Michigan. Woin-Roy Corporation, Hubbordston, Moss 


Sherman Products, Inc 


> 
2 nl 
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Sulfuric Acid sludge is a problem to many... but not to Stauffer! 


If you can pour it or pump it or get it in a tank car... 
send it to Stauffer. We’ll “unsludge’’ it 
and send it back to you... 98% pure H.SO,. 
If you have no sludge and just need Sulfuric Acid, 
we have that, too. Available in tank trucks or tank cars 
of 6 to 100 tons capacity and barges of 
800 to 1500 tons... wherever and whenever you want it 


in unlimited supply of all commercial grades. 


STAUFFER CHEMICAL COMPANY 
380 Madison Avenue, New York 17, N.Y. 
Telephone: OXford 7-0600 


Siaugfer 


For more data on advertised products, use Readers’ Service Cards, last page 
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dened Why are some dealers 
vestion Box 
se ee ee || mere successful than others? 


volume on the basi of good 
Management practices’ 


“ ‘aaigitirtr Lagtonige enya The latest report — No. 5 in the Du Pont Service 
give you some ideas Station Operator Survey — reveals many control- 


2. HOW can you insur tability of lable factors bearing on this question. 
distillate ucl oO 7 


See below for answer and other , 
important information concern Stay open long hour advertise ny lete line of tire 


ing ellective additive and acce sori 


§ WHO can help you with vow hese three practice are common to om { the tations which are most 


fuel oil stability problem successtul There ire Howevel man ! ne Uv dient a « reve iled ini 
You can read on the ne t page Du Ponts Service St ition Ope rator Surve repo N\ >» wast published 


about one of many Du Pont 
specialists in this field Marketing men in the industry of course ; \ we of the factors which 











Need continues for 
additives in all types 


of fuel oils 


the market for fuel oils is becomins 
] 


more comple x as the result of a demand 








for px troleum products tailored to sp 
cific consumer need 
fo accomplish this tailoring job 
chemical additives generally offer you 
the easiest and most economical mean 
particularh where tability ind 
blending compatibilit problem are 
involved. This is true of furnace oil 
diesel fuel and residual fuels 
The various aspects ol tailoring these 
different types of fuel oils to consume 
demands through the use of additive 
were recently discussed in a paper bys 
William deB. Bertolette and John D 
Rogers of the Du Pont Petroleum Lab 
oratory, pre ented before the Western 
Petroleum Refine Association owever, the h ly interestin 
Du Pont Fuel Oil Additive No. § leveloped through the 
FOA-2) is ideally suited for stabilizing. ni help them dete ine the des 
these fuel oils because it is an ashle oO which each ctor contribute 
polymeric additive. This means that it 
does not leave a metallic depo it oO 
alter the chemical characteristics of the 


cle posits that are formed Most significant ! 
This is the final and most gnihican 0 ’ i rhe 


Stabilizer and dispersant report of the 5-part serie disc ond the station oj 


Du Pont FOA-2 not only stabilizes the the interrelationship of 
but it iffectin ervice st 


Successful stations 


fuel to prevent sludge formation 

ilso help: to rid dirty : terms of an he port hy 

ludwue that Trhit' have pre VIou ly W PK \ ] | ed) miprgo I ! ad diflk rene 

formed Fuel Oi§l i ri Thule | 
If you would like more information tive 


on Du Pont FOA-2 or a copy of the OU: 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company | 
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HOUSTON 7 












NEW YORK 
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| CONTINUED } Dealer Success 


the service station oj 
his power, the means for reducing : 
differences between hi: 
tions that are outstanding] 


Ih practi al term: 


any representative cross-sectional group 


be enjoying a higher 
auverave if an ¢ tabli hed 


| Stu open lone ! 

Do more advertising 
». Offer complete 
j Manaved by 


) Managed by 


6. Owner-operated 
better educ ited 


10. Price of regular gasoline 


by dealer to be lower than in hi 


e following types 
ing have you used? 





HERE 1S a typical page 
lt shows that over 40° 
high-gallonage stations spend more than $200 


annually for off-station 


gallonage station pend 


vally for off-station adver 


LOS ANGELES 17 


IN CANADA 
THER COUNTRIES 


PETROLEUM CHEMICALS DIVISION 


NEWS 


| AT DU PONT PETROLEUM 


WILLIAM deB. BERTOLETTE is 
Fechnical Service Supervisor of the 
Fuel Oil Group at the Du Pont Petrol 
umn Laboratory 

He joined the Du Pont Company in 
1936 after graduating from Pennsyl 
inia State University with a B.S. de 
gree in chemical engineering. His first 
assignment was at the company § Jack 
on Laboratory, where he did analyti 
cal work on dyes and other organic 
chemicals. He was then transferred to 
the ( hamber Work where hie by 
came a chemist in the TEL area 

From 1938 to 1946. Mi Jertolett 

i tationed at the Baton Rouge plant 
There he was in charge of chemical 
control work ind later became a TEL 
Production Su ervisor. The Vus trans 
ferred to production control work in 
Wilmington in 1946. In 1950 he joined 
the ‘Technical Section 

He assumed his present position at 
the Petroleum Laboratory in 1955. Mr 
Jertolette is a member of the Ame mean 


Relative importance studied 


Although no absolute dollar values can 
bee it signed to the success-lactor: we 
vere able, with the he Ip of the Univac 
to analyze their importance relative to 
the over-all success of a number of sta 
tions in the survey sample. You will 
probably firncl the bar charts presenting 
these data among the most interesting 
ind valuable parts of this Survey Ke 
port No.5 

he report ilso discusses each of the 
factors individuall vith the suy 
porting ¢ idence clearh pre ented in 
the easy-to-follow bar chart form 


Survey entirely objective 
Sponsored by Du Pont the survey wa 
conducted on a completely Ln] irtial 
basis by National Analysts, Inc. It wa 
nationwide in scope and a part of the 
ontinuing market research work con 
ducted b the Du Pont Petroleum 
(Chemicals Division. It follows logicall 
the recent Du Pont survey of service 
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WILLIAM deB. BERTOLETTE 
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Available to marketers 


Better Things for Better Living 
«++ through Chemistry 


Petroleum Chemical 





du Pont de Nemours & Company (inc.) 


es pe *& 
Magnified a thousand times... 
Sheffield Alloy Steel must show FAULTLESS QUALITY 








SHEFFIELD 
High Strength 
Shef-Ten 
Forging Quality 
Aircraft Quality 


ALLOY STEELS 
Li 





Get your copy of 
“ALLOY STEELS” 


If you're a manufacturer or 
otherwise engaged n in 
dustries served by alloy 
steels, write for your free 
copy of this Sheffield 


booklet 





This man at the microscope is one of a team of experts who guard the 
quality of Sheffield Alloy Steels from furnace charge to finished steel 
Theirs is a far-reaching responsibility. For example, nowhere in all the 
wide range of Sheffield Alloy Steel uses is quality so important as in 
aircraft steels. Priceless human lives and a ship worth millions of dollars 
might be at stake if a tiny flaw went undetected 


That’s why Sheffield aircraft quality steel is made only from the heart 
of the ingot. Through every step of Sheffield steelmaking, quality is con 
stantly assured by the most advanced optical, chemical, electronic and 
mechanical quality controls and tests. Result: Sheffield Alloy Steels rigidly 
meet the demands of high strength for unquestionable safety; minimum 
weight for utmost efficiency. 


There can be no compromise with quality for the big air transports and 
the mighty jets. Get this same standard of consistently high quality 
in Sheffield Alloy Steels tailored to your specific product demands 


Contact our Houston office for engineering counsel and cooperation. 


SHEFFIELD STEEL 
DIVISION 


ARMCO STEEL CORPORATION 


SHEFFIELD PLANTS: HOUSTON + KANGAS CITY + TULSA 
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TRANSFORMERS...THE CHOICE OF LEADERS IN INDUSTRY 


Where uninterrupted power is a must... 


WAGNER UNIT SUBSTATION TRANSFORMERS 


A« ompletely dependable powe!r supply is a vital 
necessity to an oil refinery. A power interrup 
tion of only a few minutes on a “cat cracker? 
like the one shown at the right, would com 
pletely disrupt this important processing 
operation and cause a shut-down of the entire 
refinery. 

That’s why you'll find Wagner Unit Sub- 
station Transformers at work at the Carter Oil 
Company refinery at Billings, Montana. 

Wagner transformers are often found in in 
stallations where power supply failure would 
incur great loss because they have a reputation 
for complete dependability backed by sixty 
five years of transformer building expertence, 

Wagner Unit Substation Transformers, both 
liquid-filled and dry-type, are carefully de 
signed to meet distribution requirements. Both 
liquid-filled and dry-type unit substation trans- 
formers are built in ratings through 2000 kva, 
15 kv and below—you can choose the type and 
rating that exactly meets your load-center 
distribution requirements, Call the nearest of 


our 32 branch oflices, or write us. 


The 750 kva, 2400/4160Y to 480 volt, 60 cycle, three-phase, 
liquid-filled Wagner Unit Substation Transformer feeds the catalytic 
unit at The Carter Oil Company refinery. At left is shown a 225 kva 


Wagner substation transformer connected to an outdoor substation 





- reyeee at the same refinery. Purchased and installed by The Fluor Corpora 


i 


tion, Ltd., Engineers and Constructors for the Petroleum, Chemical 


and Power Industries, Los Angeles 


a *% ” 


Write for Bulletins TU-205 and TU-214. They 


vive full information on Wagner Unit Substation 





Transformers. Consult the nearest of our 32 











branch offices about your next transformer in- 


stallation. 


Wadner Electric @rporation 


6458 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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TWO WAYS...with 
Master Unibrakes 


STOP-HOLD — Master Type M 
Magnetic Unibrake Motors. For 
quick, controlled stopping —espe- 
cially when you want to hold the 
load. Spring-setting magnetic re- 
lease brakes of the friction disc type 
combine with motor in a compact, 
integral unit. Sizes— \% to 150 H.P. 


ROLLING STOP—Master Type 


D Dynamic Unibrake Motors. 
Braking is obtained with a unique, 
patented brake winding superim- 
posed on the stator winding. Simple, 
compact, with no DC current 
required, the brake has no moving 
parts. There is nothing to wear or 


adjust —braking torque repeats con- 


sistently. Particularly recommended 
for automatic applications which 
do not require static holding. 

Sizes up to 30 H.P. 


MASTER GEARMOTORS and 
variable speed drives can be supplied 
with integrated Unibrakes too. 

See Master for the perfect power 
drive for you. 
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rt 4 a WHAT @ Uniform grain sizing assuring homoge- 


neous structure for greater strength . . . 


Fae) |Mele) ¢ te} *4 > he better bond . . . throughout complete 
temperature range. 

ae E FRACTORY @ Maximum resistance to abrasion. 

CASTABLES see @ Excellent nozzle compaction—smooth 


trowel finish —low rebound loss. 


and WALSH @ Highest modulus of rupture without 


sacrificing low “K” factor . . . wanted 


has fhem all ece feature in light weight castables. 


(thenks to better research and coramic engineering) These and many other advantages add up to per- 


formance characteristics that make Walsh Castables 


an investment in greater production . . . lower cost. 


ey EVRE WOMOGENI ZED - 


pepe type 


~ 
Ehe> 
Cee 
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INSULATING CASTABLES 
Lite-Wate Castable No. 50... weight, dry, in 
place, 50 Ibs. per cu. ft. Temp. range 2000° F. 


Lite-Wate Castable No. 70... weight, dry, in 
place, 70 Ibs. per cu. ft. Temp. range 2100” F. 


SERVICE CASTABLES 


H & B Castable .. . weight, dry, in place, 105 
Ibs. per cu. ft. Temp. range 2700” F. 


Super Castable No. 32 . . . weight, dry, in 
place, 115 Ibs. per cu. ft. Temp. range 3000” F. 


Something New Has Been Added! now 


Walsh Lite-Wate Insulating Castable No. 50 
NISF and Super Castable No. 32 are “iron 


Demonstrating application of Walsh iron-free castable. Note low rebound free’. . . contain less than | % iron content. For 
| llent ' t d re kable trowel finish. , ° . 
Oss, excelien! nozrzie compaction an remarka row nis details, consult your nearest Walsh distributor or 


write direct. 


WALSH REFRACTORIES CORPORATION 


101 FERRY STREET +« ST. LOUIS 7, MISSOURI 


FOR OVER 60 YEARS MANUFACTURERS OF HIGH GRADE REFRACTORIES 


74 For more data on advertised products, use Readers’ Service Cords, last page PETROLEUM REFINE} / ‘5. 
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concept im 





Precision 
POCKET THERMOMETERS 
Dials 1” dia. — spike stem 5” long 
18-8 stainless steel construction 
ranges as low as 40F to high 
as + SOOF accuracy “2 of 1% of 
thermometer range 


General Purpose 
THERMOMETERS 
Dials 2” dia. — 18-8 stainless steel 
construction ranges as low as 
100F to high as + 1000F — ac 
curacy 1% of range 
Model 2282 — standard stem 
length 8” including hub 
Model 2281 — stem lengths 2'2”- 
4” - 6” -9” -12”-18"-24” including 
threads 
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Rugged... Accurate...Convenent 
for laboratory and equipment needs 


For laboratory needs, for production testing and inspection, 

for equipment mounting . . . wherever high sustained accuracy 

and quick response are essential ... WESTON all-metal 
thermometers have been widely adopted because they are more 
convenient to use, and far more durable and economical. Cases and 
stems are of 18-8 stainless steel — standard stem length 8” — 2” 

to 24” length available on order — dials 144" dia. — ranges from 
low as —100F to high as + SOOF. Require only 2” immersion 

in solids or liquids. Accuracy 2 of 1% of thermometer range 

For the complete story, including data on all-metal thermometers 
for industrial use, write now for bulletin T-13. Weston Electrical 
Instrument Corporation, 614 Frelinghuysen Ave., Newark 5, N. J. 
A subsidiary of Daystrom, Incorporated 


W E ind TO N all-metal 


THERMOMETERS 
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there's something NEW © 


EAGLE-PICHER 
hike 


EASILY WORKABLE 
EASY TO APPLY 
UNAFFECTED BY MOISTURE 


Eagle-Picher HYLO is a combination of special inorganic 
silicas and asbestos fibers. It is non-brittle, easily workable 
and keeps its high thermal efficiency and strength, even after 
exposure to excessive heat and moisture. 


HY LO’s internal shrinkage is lowest of all tested comparable 
insulations. Does not crack or open up from shrinkage, thus 
retaining highest efficiency. 


“Nesting O.D.” pipe covering sizes provide accurate, tight 
fits for multiple layer construction. Every size and thickness 
fits over or into another size and thickness, permitting a wide 
range of unusual assemblies and the advantage of building up 
many thicknesses from a limited number of “‘prime’’ units. 


Eagle-Picher HYLO is designed for insulating both flat and 
curved surfaces, and is especially suitable for conditions 
where the surface is irregular and where you find an easy-to- 
cut and easy-to-apply insulation essential. 


The addition of HYLO and 85% MAGNESIA PIPE AND BLOCK to Eagle-Picher’s line of industrial insulations makes available a complete group of 
effective insulations for every industrial application. Complete information about our entire line available upon request. Why not write today? 


rl EAGLE-PICHER 


Since 1843 e The Eagle-Picher Company ¢ General Offices: Cincinnati 1, Ohio 





PRODUCING A COMPLETE LINE OF INDUSTRIAL INSULATIONS 
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EAGLE-PICHER 
85% MAGNESIA 


EAGLE-PICHER 
PIPE SECTIONS 


Extreme light weight 
Low thermal conductivity ; EAGLE-PICHER 85% MAGNESIA BLOCKS 
Attractive smooth finish © Smooth surfaces @ Uniform thickness @ Sharp true edges 





Pipe sections! Blocks! 


EAGLE-PICHER 85% MAGNESIA combines light weight, 
high strength, low conductivity, resistance and high dimen- 
sional stability . . . factors that assure superior performance, 
extra years of service. 


Pipe coverings and blocks are molded to exact size and 
thickness. The result is a smooth “rind” appearance that is 
not only attractive, but tends to strengthen the structure 


also provides superior “‘suction”’ for holding cement finishes, 
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NEW VERMILION STATION 
near Danville, Illinois, was designed by 
Sargent & Lundy. 75,000-kw Unit 1 went 
100,000-kw 


on the line in May 1955 
Unit 2 goes in service October 1956 








ILLINOIS POWER EXPANDS AGAIN! 


Latest 175,000-kw station is protected by Permutit-conditioned water 


To meet rapidly growing needs, pro 
gressive Illinois Power Company has 
built two high-pressure stations within 
two years. 

75,000-kw Hennepin Station went on 
the line in 1954. Its 1450 psig boiler re 
quires4eedwater of the highest quality. 
To produce this makeup, Permutit De- 
mineralizers were installed. 

When Illinois Power built the new 
Vermilion Station, Permutit water con 
ditioning was installed again. To pro 
tect its turbine and boiler, all makeup 
is demineralized by the Permutit ion 
exchangers shown, 

For Vermilion’s big cooling-tower 
system, a different grade of water is 
most economical. The Permutit Precip- 
itator and Filters shown produce it 

You can get this complete protection 
for your plant. We'll gladly help. Write 
outlining your problem. The Permutit 
Company, Dept. PR-7, 330 West 42nd 
Street, New York 36, N. Y. Permutit 
Co. of Canada, Ltd., 207 Queen’s Quay, 
Toronto 1, Ont. 


PERMUTIT 


WATER CONDITIONING 
Equipment * Resins - Experience 








Pressure Filters further clarify Precipi- 
tator effluent deliver finished water 
to protect Vermilion Station’s 53,000 gpm 
cooling-tower system, 


Anion Exchangers: Permutit S resin re- 
moves the few remaining minerals . 
protects Vermilion Station's turbine from 
troublesome silica deposits. 
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Chemical Feeders: Ist step in treating 
all water for plant use is accurate dos- 
ages of lime and alum for treatment in 
Precipitator. 


1800 gpm Precipitator clarifies and sof- 
tens cold river water. Dealkalizes, too— 
eliminating need for degasifier in de- 
mineralization. 








Cation Exchangers: Permutit Q resin re- 
moves metallic cations from Precipitator 
effluent to prevent boiler scale .. . allow 
high heat-transfer rates. 


Control Cubicle operates demineralizers. 
Determines end-point, then sequences 
backwashing, regeneration, rinsing, re- 
turn to service. Even prepares regenerant 
charges. 


a 
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Quick facts about the services and equipment Pfaudler offers to help you 


| Corrosioneering 








Get continuous 
centrifuging in your 
continuous processes 


For continuous removal of solids 
from one or two liquids. . . 


For continuous concentration of 
solids by removal of liquid from 
slurries . . . and discharge of 
solids in a predetermined dry 
state... 


It is no longer necessary for your 
centrifuging to be an expensive and 
time-consuming “batch” type opera- 
tion. 

While rotating at full speed, the 
Titan 
charges solids deposited within the 


Superjector Centrifuge dis- 
centrifugal bowl and thus cleans 
itself. 
How it works 

A simple yet unique design enables 
the Superjector to work automati- 
cally like no other centrifuge 

Solids are discharged through pe- 
ripherally placed slots. These slots 
periodically are opened and closed 
by a telescopic action actuated by 
hydrostatic pressure. This pressure 
is built up by centrifugal force 

The concentration of solids and 
clarity of liquid produced can be ad- 
justed Solids 
can easily be concentrated to as low 
as 40°; Liquids 
can be rendered crystal clear. 


within wide ranges 


moisture content 


If you can see uses for such an 
automatic centrifuge in your opera- 
tions, write for your free copy of 
Bulletin No. 930, “Titan Superjector 
Or ask your Pfaudle: 
representative for details 


Centrifuge.” 
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reduce corrosion and processing cost @ 


Published by The Pfaudler Co., Rochester, N.Y. 


Now —fastest drying of corrosive products 
with Pfaudler dryer-blender 


How do you go about drying highly 
corrosive products in your plant? 
If you're not using a Pfaudler con- 
ical glassed steel dryer-blender you 
may be spending too much time and 
money on this process 
4-day drying yield ready in 7 hours... 
making product 
Filling and 


emptying the Pfaudler conical 


reported one user 
containing acid halides 


glassed steel dryer-blender is quick 
and easy. It has a 1% foot diamete 
opening for filling and a single 8 inch 
discharge nozzle for the 4 ft. and 
6 ft. units 

Most of the labor cost and time 
previously spent handling trays of 
vacuum dryers is saved 

When in use, the dryer slowly re- 
volves, tumbling its contents and 
quickly providing an evenly blended 
evenly dried product 

These built 
into the unit make it your fastest and 


structural features 


most economical tool for drying and 
blending highly corrosive products 

* Solid one-piece construction of inner 
vessel for maximum strength, greatest 
corrosion resistance and easiest cleaning 
° Spac e between inner vessel and spher 

ical portions of jacket heads insures 
effective drying with no waste of heat 
* No joints or clamps to break up the 
drying surface area. This heated surface 
area is maximum; therefore drying time 
is shortest 


At Eastman Kodak Company this Pfaudler 
dryer-blender used for drying a corrosive 
organic halide, has reduced time required by 


previous methods (4-6 days) by 75% 


¢ Vacuum exhaust tube is located up and 
out of the product while the unit is in 
operation. There it is able to remove 
vapors most efficiently 


Dries acids and alkalies 
You can use Pfaudler conical drye 
blenders for every acid except hy 
alkalies up to pH12 
at 212° F. Thus you get the same flex 


ibility you are already 


drofluor 1¢ and lo 


familiar with 
in Pfaudler glassed steel reactor: 

These dryers range in volume up 
to 165 cu. ft. working capacity. They 
are available in four different diam 
eters: 2 ft., 4 ft.. 6 ft., and 8 ft. In 
ternal pressures may range from full 
vacuum. Each unit is tested to meet 
ASME code specifications. Write for 
Data Sheet 26 


How Sylvania heats, cools four separate 
solutions to +1° accuracy... in one system 


and 70° at any time, and are 


The problem at Sylvania Electric 
Products, Inc. was to find a system 
that would hold four different solu- 
tions to within 1° F. of a predeter- 
mined temperature. These solutions 


may be required for use between 55 


supplied 
at anywhere from 38° to 78° F 

Thus, the tem must either heat 
the solution or cool it. It must also 
vary the degree of heating or cooling 
It must 


inv de pe nding on change of set point 


witch from heating to cool 


Now in operation at Sylvania 
Seneca Fall N. Y. plant is the 
Pfaudler system shown (left). It doe 
all the thermal gymnastics men 
tioned, and still holds to within 1 
accuracy 


on all four solutions 


This ystem completely designed 


Pfaudle 


heat exchangers, all control valve: 


and equipped by includes 
the heating equipment, refrigeration 
equipment, automatic controls, panel 
board and all auxiliary equipment. It 
is typical of the type of project en- 
gineering Pfaudler now offers 


For more data on advertised products, use Readers’ Service Cards, last page 79 





PROVED BY PERFORMANCE 
OF OVER A MILLIQE 





the only 
moving part 


YARWAY 
IMPULSE 
STEAM TRAP 


-.@ small stainless steel 
valve that literally floats 
on the condensate load. 
Gets equipment hot in a 
hurry—and keeps it hot! 


GOOD FOR ALL PRESSURES WITHOUT 
CHANGE OF VALVE OR SEAT 


SMALL SIZE—LIGHT WEIGHT 

ONLY ONE MOVING PART 

STAINLESS STEEL—minimum maintenance 
WON'T FREEZE UP 


A COMPLETE LINE of sizes and types 

for every requirement 

IMMEDIATELY AVAILABLE from 270 local 
Industrial Distributors 


Using a theory of thermodynamics never 
before applied to steam traps, the YARWAY 
Impulse Trap revolutionized the indus- 
try 20 years ago. Today over a million 
YARWAY traps have successfully proved the 
Impulse principle. 


Advantages like the following con- 
tinue to win new users, convince old users 
to standardize: 


@ QUICK HEAT-UP AND EVEN TEMPERATURES 
OF EQUIPMENT 


For free Trap Selector, or 24 page bulletin, write 


YARNALL-WARING COMPANY 128 Mermaid Avenue, Philadelphia 18, Pa. 


THERE'S A YARWAY IMPULSE STEAM TRAP FOR EVERY NEED 


SERIES 60 
and 120 
For all nor 
mal trap re- 
quirements, 
pressures 
to 400 and 
600 psi. 





For lightloads 


on tracer lines, 
steam mains, 
small presses, 


etc. 


SERIES 40 
For heavy loads requiring 
extra high capacity 
steam traps 


INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 
For high pressures, high tem- 
peratures. (Flanged or weld- 
ing connec- 
tions.) 


IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 


For more dato on advertised products, use Readers’ Service Cards, last page 
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RELATIVE COST OF PIPING MATERIALS 


Carbon Steel Schedule 40 1.0 
Aluminum Schedule 40 2.4 
SS 304 Schedule 5 9.62 
SS 304 Schedule 10 12.7 
SS 304 Schedule 40 17.1 
SS 347 Schedule 40 22.6 
SS 316 Schedule 40 27.4 
Monel Schedule 40 18.8 
Nickel Schedule 10 15.9 
Nickel Schedule 40 


Corrosion Resistant 


REYNOLDS ALUMINUM PROCESS PIPE 
... the pipe that lowers costs 


Many of the largest chemical and petroleum 
processors use a lot of aluminum pipe. They 
call it the most economical corrosion re- 
sistant piping product available. 

That’s important. Aluminum resists corro- 
sive effects of chemicals like hydrogen per- 
oxide, nitrogen solutions, many acids, al- 
cohols, foods . . . and petroleum products 
like sweet and sour crudes, raw or refined 
gases, kerosene, gasoline, naphthas. 

And aluminum pipe possesses other ad- 
vantages. Light weight and easy weldability 
make for low-cost installation . . . it’s non- 
sparking—assures safety . . 
surface reduces friction. 


. smooth inner 


Standard Aluminum Fittings are available 
from leading manufacturers. For more in- 
formation on how you can save with Alu- 
minum Process Pipe, consult the nearest 


See “FRONTIER'’, Reynolds exciting dramatic series, Sundays, NBC-TV 
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For more 


Reynolds Office listed under “Aluminum” in 
classified telephone directories, or write to 
Reynolds Metals Company, P.O. Box 1800 
CT, Louisville 1, Kentucky 


Write for new brochure ‘Reynolds Aluminum Process Pipe’ 


REYNOLDS NEW DUPLEX TUBE 


for steam traced piping. It does 
away with cost of external steam 
jackets or steam tracer tubes—the 
steam line is part of the aluminum 


pipe. Saves labor material 


costa, 


costs, insulation costs 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G3 ALUMINUM 


on advertised products use Readers’ Service Cards, last page 























& Stop entrainment losses 
Improve product quality 
Cut process costs 





with METEX Hi-Thruput 
MIST ELIMINATORS 


Collection and recovery of valuable liquid prod 
ucts removal of liquid particles harmful to 
subsequent processes reduced equipment main 
tenance and decreased air pollution these are 
but a few of the possibilities METEX Hi-Thruput 
Mist Eliminators offer to alert process and project 
engineers 

METEX Hi-Thruput Mist Eliminators, installed 
in a process tower or vessel, effect sharp separation 
of entrained liquids within a wide range of vapor 
velocities. Pressure drop is negligible, Quality and 
yield are increased. High removal efficiency is 
maintained, even at extreme temperatures, due 
to free-drainage of impinged liquids. Liquid slugs 
cannot enter turbines or compressors. Coke forma- 
tion is minimized and life expectancy is substan- 
tially increased even under adverse conditions. 





Where solids may be formed in the mesh because 
of decomposition, polymerization, crystallization 
or freezing, METEX Hi-Thruput Mist Elimina- 
tors provide up to three times the service life of 
conventional units. 

In any processing equipment or vessel where liquid 
entrainment is a contributing factor in design or 
operation, METEX Hi-Thruput Mist Eliminators 
assure higher production, better processing and 
lower operating and maintenance costs. 


For complete information and 
specifications, write today for 
your copy of Bulletin 
ME-106, illustrating and de- 
scribing METEX Mist 
Eliminators for all process 
equipment. 


METAL TEXTILE CORPORATION 


ROSELLE, NGW VERGEY 


METAL TEXTILE CORP. OF CANADA, LTD., HAMILTON, ONTARIO 
Representatives in principal cities throughout the world 


For more data on advertised products, use Readers’ Service Cards, last page 
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Another step ahead in Marsh Gauges: the new Marsh 
*“Safecase”’. Down to the final detail this gauge is de- 
veloped for those applications where an unexpected surge 
of heavy, explosive over-pressure can occur. 


In the ‘‘Safecase’’ a solid metal barrier protects 

the entire face. But, still more important, the entire 

back of the gauge is a thin, ductile plate, designed to 

open out when subjected to abnormal pressure. Back plate 
is held firmly to the case by two holding screws and 
cannot be dislodged by a pressure blowout. 


In exhaustive tests it has never been possible to 

shatter the crystal or create any other dangerous condition 
in a ““Safecase”’ gauge with its safety-release back. 

The accompanying illustration shows the result of one 

of a series of tests in which blank cartridges 

were fired in the back of the case without 

even breaking the crystal. Think what that 

means in safety to operating men! 


Yes, an important development. . . but 
merely the kind you would expect from 
the manufacturer who originated the 
“Connoweld” tube, the “‘Marshalloy”’ 
case, the Mastergauge movement 

and practically all of the major 
advancements in pressure gauges. 

Ask for up-to-the-minute 

information. 


MARSH INSTRUMENT CO. 
Sales affiliate of Jas! P. Marsh Corp 
Dept. R, Skokie, Ill. 


HOUSTON BRANCH PLANT 
1121 Rothwell $t., Sect. 15, Housion, Texas 


Marsh instrument & Valve Co. (Canada) itd., 
8407 103rd St., Edmonton, Alberta, Caneda 
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SAFECASE 
® © 
mustergpuuge SONOS 


Pressure of explosive force 
merely opens out safety back 


Instead of depending on blow-out plugs, entire back of 
Sofecase Gauge is designed to yield to over-pressure Photo 
ot left shows actuol result of firing cartridge within bock of case 


Safety-release back exhausted pressure. Front remained intact 


“THE aaa a ¥ 


» , ACCURACY” 
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Giant new Tidewater refinery 


selects Byron Jackson pumps 
for 400 MGD service 


sa 


TWO STAGE 8) PUMP shown with- 
out discharge head and motor. 


SPECIAL ENGINEERING REPORT 
AVAILABLE: 

A special engineering report 
with detailed flow diagrams 
and color photographs is 
available. Also, a factual 
full-color motion picture report 
can be arranged on request 


[et 


Tidewater Oil Company's new Delaware Flying A Refinery is one of the 
world’s largest new refineries. This giant refinery—15 miles south of 
Wilmington —will use more than 16 million gallons of water per hour. To 
accomplish this mammoth pumping job, Tidewater and C. F. Braun & Co 
(engineers and constructors) selected nine BJ 2000 hp vertical river intake 
pumps, with provision for installation of three more units 


BJ Pre-Tested the Actual Installation 


Because of the special intake system and the untested hydraulic problems 
involved, it was decided to pre-test the actual pumping conditions. A 
scale model intake installation —including nine pumps —was constructed in 
Byron Jackson's Los Angeles hydraulic laboratory. Actual field operations 
were duplicated in this model. All tests confirmed the correctness of 
engineering and pumping specifications. In addition, before delivery, Byron 
Jackson performed exacting hydraulic tests on each of the nine pumps 
These giant pumps tested to an 89.5% efficiency! 

Each BJ pump will be driven by a 2000 hp electric motor at’ 600 
rpm against a total head of 184 feet. Because of the brackish salt water, 
pump cases, columns and impellers are made of high alloy stainless steel 


Byron Jackson Pumps, inc. 


A Subsidiary of Borg-Warner Corp. 
P.0. BOX 2017A, TERMINAL ANNEX + LOS ANGELES 54, CALIFORNIA 


For more data on advertised products, use Readers’ Service Cards, last page 
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to meet exacting lubrication standards, specify 


ENJAY PARATONE'™ 


viscosity-index improver 


Paratone is engineered specifically to help blenders and 
rigorous requirements of both hot- and cold-weather lubricat 
a lubricant combining the cold-starting properties of a light 


consumption rate of a heavy grade. 


Our technicians are constantly working with oil companies and leading engine 


. 


manufacturers to develop lubricating oil additive formulation using a wide 


variety of base stocks—to meet military and commercial specificatior 


| Pioneer in 
Write, wire or phone the Enjay ( ompany your only source ol a complete 


line of additives (Paramins ®) for fuels and lubricants. Petrochemi« als 
ENJAY COMPANY, IN¢ 15 WEST Sist STREET, NEW YORK 19, N.Y. > Oth: 


For more data on advertised products, use Readers’ Service Cards, last page 








* Economical “2 in 1” Design 


* Peak Performance 
* Absolute Protection 
x Maximum Interchangeability 


Consolidated Safety Relief Valves satisfy every 
requirement of the most advanced processing 
facilities. Valve action is consistently positive. 
You get peak performance even where discharge 
lines are long or there is low “superimposed” 
back pressure in the relieving system! 


The Standard type can be converted to Bellows 
type in the field. Center-to-face dimensions of 
inlet and outlet are such that you can interchange 





—s- 











CONSOLIDATED SAFETY RELIEF VALVES GIVE YOU ALL FOUR-—AND MORE 


these valves with the safety relief valves of other 
manufacturers. Real flexibility of application that 
cuts inventory costs! Optically-ground flat seat- 
ing surface and fewer functional parts than com- 
parable valves contribute greatly to easier, more 
economical maintenance 


Get top economy and absolute protection with 
Consolidated Safety Relief Valves. Full range of 
sizes and pressures available. Write for Catalog 
1900 for complete information 


CERTIFIED AND APPROVED. Both Standard and Bellows Valves are approved under 


cy 
4p, 
yy 
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API-ASME and ASME Unfired Pressure Vessel Codes and are certified by the National 
Board of Boiler and Pressure Vessel Inspectors 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


CONSOLIDATED =--:-- VALVES 


A product of MANNING, MAXWELL & MOORE, INC. 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY’ AND RELIEF VALVES 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Strotford, Conn 
AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif 


BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich 


For more data on advertised products, use Readers’ Service Cards, last page 
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TULSA, OKLAHOMA 


HANCOCK’ VALVES, Watertown 
SHAW -BOX"’ AND ‘LOAD LIFTER’ CRANES, 


in ALUMINUM too 


here’s how to get more for your money! 


Call your nearby Tube Turns’ Distributor. He can fill a// your needs 
in welding fittings and flanges—aluminum as well as other piping materials. 
He provides industry’s most complete line—over 4,000 top quality items 
—different sizes, types, schedules, materials; hence, this one source saves 
you purchasing time, cuts red tape. He acts as your warehouse. He gives 
you prompt delivery. And through him, Tube Turns’ Engineering Service 
gives you valuable application help. To take advantage of this cost-cutting 
service, specify and buy TuBe-TuRN Welding Fittings and Flanges. 
*TUBE-TURN” and “tt” Reg. U.S. Pat. Of. 


The Leading Manufacturer of Welding Fittings and Flanges 


: 4 KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork + Philadelphia + Pittsburgh + Cleveland + Detroit + Chicago + Kenses City + Denver 
bos Angeles «© Sen Francisco * Seattic + Atlanta + Tulsa + Houston + Dollas « Midlend, Texas 





TUBE TURNS’ENGINEERING SERVICE 


helps you apply aluminum piping on jobs like these... 








Oleic Acid Storage: Here, 2” aluminum lines carry oleic acid in ugh- 
this installation for a rubber company. TUBE-TURN Aluminum out this 25 tons-per-day oxygen plant for ore recovery. Here, 
Welding Fittings are used for directional changes. Insert shows operating temperatures range from 100°F to —320°F. Picture 
a compact combination of these fittings ata pump...an elbow, above shows reversing heat exchangers and fractionating tower 
tee, reducer and flange. prior to being enclosed in insulating shell. 


Loe 

~ ‘ towne - os - 
Catalyst Piping: Aluminum piping and 
fittings were specified for certain services 
in this new TCR bead catalyst plant to 
prevent contamination of the catalyst. 
TUBE-TURN Welding Fittings and Flanges 
were employed in all aluminum lines from 
1” to 10”. Result; Lines are permanently 
leak-proof — maintenance is minimized. 


Refinery Wax Coils: Originally, retubing 
of seven wax sweaters in a large refinery 
called for coils of another metal. Switch to 
aluminum piping and TUuBE-TURN Weld- 
ing Fittings saved $50,000 in material 
costs! Each unit required 900 TUBE-TURN 
180° Welding Returns of 1” OD. 


Fast Fabrication: TUBE-TURN Welding Fit- 
tings and Flanges are dimensionally accu- 
rate. Rigid inspection by Tube Turns assures 
true circularity and uniform wall thickness, 
Result: Alignment is perfect; fabrication 
is faster; installation simplified. 


TUBE TURNS, Dept. Y-4 


224 East Broadway, Louisville 1, Kentucky 


Please send free copy of new catalog on Aluminum Fittings and Flanges. 


Company Name 

Company Address 

City Zone 
Your Name 


Position 


Available from your nearby TUBE TURNS ' distributor 


DISTRICT OFFICES: 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 

Detroit Tulsa 

Chicago Houston 
Kansas City Dallas 

Denver Midland, Texas 


*TUBE-TURN" and “tt” Reg. U. S. Pat. Off. 


TUBE TURNS | 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 





your 


More than 2600 Olin Mathieson tank cars 
are in service every day shuttling between a 
score of production points and our customers 
to assure dependable delivery of Mathieson 
Chemicals. 


In a sense, they form a “‘pipe line’ connecting 
major consuming and producing areas. And, 
they perform the important function of 
balancing out local shortages and surpluses. 


If you’re ever caught short of an essential 
chemical raw material, the flexibility of a 
multi-plant producer can prove invaluable. 
Our “pipe lines” carrying caustic, chlorine, 
ammonia, sulphuric acid, methanol and or- 
ganics may be the answer to your supply 
problems. Talk it over with an Olin Mathie- 
son representative soon. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD. 


os 
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~ INORGANIC CHEMICALS: Ammonia + Bicarbonate of Soda + Carbon Dioxide + Caustic Potash + Caustic Soda + Chiorine + Hydrazine and Derivatives 
Hyprochiorite Products + Muriatic Acid + Nitrate of Soda + Nitric Acid + Soda Ash + Sodium Chiorite Products « Sulphate of Alumina + Sulphur (Processed) 

Sulphuric Acid» ORGANIC CHEMICALS: Ethylene Oxide- Ethylene Glycols- Polyethylene Glycols- Glycol Ether Solvents- Ethylene Dichloride + Dichioroethylether 

MATHIESON Formaidehyde- Methanol- Sodium Methylate-Hexamine- Ethylene Diamine - Polyamines- Ethanolamines - Trichiorobenzene > Polychiorobenzene + Trichiorophenol 


sk Eee. 
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Highly potent insecticides 
begin with 


ACID PUMPS 


VILFLEY ACID PUMPS handle many of the basic 
ingredients used in the manufacture of a 
insecticides. Whenever you see the name 
Wilfley on a centrifugal pump, you know that 
here is the ultimate in dependability, efficiency 
and economy. These famous pumps are known the 
world over for delivering continuous, trouble-free 


performance on even the most difficult pumping jobs. 


WILFLEY ACID PUMPS are available with 
pumping parts of the machinable 

alloys as well as plastic to 

meet all requirements. 


Write or wire for complete details 


Individual Engineering on 


Every Application 


A. R. WILFLEY and SONS, INC. 


DENVER, COLORADO, U.S.A. 
NEW YORK OFFICE, 1775 BROADWAY, NEW YORK CiTy 


COMPANIONS IN ECONOMICAL OPERATION 
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AEROLUBE 93-C 


ZINC DITHIOPHOSPHATE 


Fights Wear...cuts engine repair 


Test-engine valve lifter above 
was protected by oil containing 
AEROLUBE 93-C Zine Dithiophos- 
phate. Badly worn valve lifter below 
received ordinary lubrication. 





Nine out of ten new cars today are delivered with zine dithio- 
phosphate in the initial fill or ‘“‘break-in”’ oil. 

The reason? Major automotive manufacturers have found zine 
dithiophosphate the most effective wear inhibitor, particularly in 
the valve train mechanisms of modern V-8 high-compression 
engines. 





Best of the zine dithiophosphates is Cyanamid’s AEROLUBE 
93-C, specially modified to give superior antiwear characteristics. 
It also controls oil oxidation and checks formation of oil-insol- 
uble sludges and varnishes. It retards formation of peroxides ——__—<— YA WARE ED 
and organic acids that corrode cadmium-silver and copper- 
lead bearings. AMERICAN CYANAMID COMPANY 

Very light in color, compatible with all lube oil stocks and REFINERY CHEMICALS DEPARTMENT 
other additives, AEROLUBE 93-C may be used alone for API 
Service MM and initial fill requirements, or with detergents such 
as AEROLUBE 90 for heavy-duty formulations. 

Whether you are formulating lube oil for initial fill or day-to- 
day service, try AEROLUBE 93-C Zine Dithiophosphate for better 
control of wear, oil oxidation and bearing corrosion. 








30 Rockefeller Plaza, New York 20, N.Y 











In Canada: North American Cyanamid Limited, Toronto and 
Montreal 
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Monel Bubble Cups and Tray for top of new 
fractionating tower completely engineered and 


fabricated by Fritz W. Glitsch and Sons, Inc., 
Dallas, Texas. Notice Monel weirs and baffles. 


Here’s where Monel proves year-after-year 
resistance to common tower-top corrosives 


Tower-top corrosion can be held 
within practical limits. 

Monel”* nickel-copper alloy bub- 
ble caps proved that long ago. Their 
record ... at temperatures up to 
500°F. . . shows outstanding resis- 
tance to the aqueous hydrochloric 
and sulphuric acids and the corro 
sive salts commonly present in this 
critical upper section. 

Today, for towers handling cor- 
rosive streams, Monel alloy is pre- 
ferred in this location. 


The men with the sharp pencils 
say Monel alloy costs less per pound 
than other commercially available 
alloys able to withstand the corro- 
sion in tower tops. 

Fabricators such as Fritz W. 
Glitsch & Sons, Inc., find it is easy 
to form ... lends itself well to lined 
or clad construction. Increasingly, 
they find it specified not only for 
caps and trays but also for distribu- 
tion pipes, fittings, linings, the shell 
itself and overhead condensers. 


Another advantage. Monel equip- 
ment can be field erected and easily 
field repaired. No heat treatment 
after welding is required to maintain 
corrosion resistance. 

How is your tower down-time rec- 
ord? If it’s not what it should be and 
corrosion is the cause, look into the 
possibilities of Monel alloy construc- 
tion. Simply write Inco’s Corrosion 
Engineering Section,  * «istered Trademark 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


ico, Nickel Alloys Perform Better Longer 


For more data on advertised products, use Readers’ Service Cards, last page 
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OCECO V-130 Conservation Regulators 


Positive flexing action of pliable cold and heat resistant membrane, held 
under tension, peels off icy formations without exceeding set pressures. 


NEVER A REPORTED CASE 


Oceco V-130 Conservation Regulators bring never 
before secured economy and dependability to the 
conservation of volatile products stored in cone, 
round, flat, lifter or expansion roof tanks. Our ex- 
clusive pressure balanced construction prevents freeze- 
ups and protects the tank from excessive pressure and 
vacuum even under the most severe weather conditions. 
These regulators prevent vapors from escaping at 
less than operating setting and provide greater flow 
capacity, size for size, and pressure for pressure, 
especially at low pressures, than ever before available. 
Write for Bulletin No, 522. It gives full details/ 


OF VALVE FREEZE-UP 


PRESSURE BALANCED CONSTRUCTION. 


Tank pressures 
exerted on both n 
sides of the pliable 


heat and cold re- 
sistant membrane 
keep membrane al 


- 


ways under tension; 
“assuring tight 
seating fully up to 
operating sefting— 
and positive flexing 
action that peels 
away icy formations 
preventing freeze- 
ups. 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street 


¢ Chicago 51, Illinois 


Division of PETTIBONE MULLIKEN CORPORATION 





ALL-IMPORTANT FACTORS 
WHICH DETERMINE THE VALUE 
AND EFFICIENCY OF 
PROCESSING FURNACES 


Vonirorm HEAT DISTRIBUTION 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR HAZARDOUS AREAS 
SIMPLICITY OF DESIGN AND CONSTRUCTION 
EXCESS DRAFT FOR HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF LIQUID TRAVEL 
ZERO AIR LEAKAGE 
LOW PRESSURE DROP 
LOW MAINTENANCE 


Baw awewew 


WuNIFORM HEAT DISTRIBUTION the most desirable 
heater characteristic is created in an Iso-Flow furnace by: 
1. Individual burners are so spaced in relationship to the heating elements 
that they create a symmetrical flame pattern with relation to the tubes; 


2. The metal cone at the top of the combustion chamber re-radiates to the 
tubes, also diverts combustion gases progressively closer to the tubes 

to give a uniform heat intensity at the upper portion of the 

combustion chamber; 

3. The combustion gases, at the top of the heater, are diverted towards 
the walls where they recirculate from the top of the heater downward, 

behind and between the tubes, increasing the heat input to the rear of the 
heating elements by convection; 


4. The recirculated gases reduce the heat intensity at the bottom of the 
furnace so that the heat input is the same, top and bottom 

These factors provide the completely uniform heat 
distribution required in heaters for the most efficient 
process operation, 

In every case where these 11 all-important design 
characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 
FURNACES were proved most efficient by any 


ince NACES Most Efficient b 








More than 1200 

PETROCHEM-ISOFLOW FURNACES are in 
operation throughout the world in the 
petroleum, chemical and allied industries ... 
jor all processes and for any duty, pressure, 
temperature and efficiency ... and all 
Petrochem-lsoflow Furnaces are 

pre-eminently satisfactory. 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN SIZE... CAPACITY... DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. ¢ 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES: 


Rawson & Co,., Houston «* Wm. H. Mason Co 


, Tulsa + Lester Oberholtz, los Angeles + Faville-Levally, Chicago « D.D Foster, 
Pittsburgh + Turbex, Philadelphia + Flagg, Brackett & Durgin, Boston « G. M. Wallace & Co., Denver & Salt Lake City 
international Li and Rep 1 





ives: SETEA-S.A. Comercial, Industrial, y de Estudios Tecnicos, Buenos Aires, Argentine ° 
Societe Anonyme Huertey, Paris, France * Societe Anonyme Belge, Liege, Belgium ° Huertey 
italiane S.P.A., Milan, Italy * Birwelco Ltd., Birmingham, England 


Industrial Proveedora, Caracas, Venezuela * 
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Reduce Down-Time Costs 
with ROCKWELL-Nordstrom VALVES 


The two most common valve problems that 
cause excessive down-time costs are seat failure 
(leakage) and wear. Performance records in thou- 
sands of refineries and gasoline plants prove that 
Rockwell-Nordstrom valves cut down-time costs 
because they stay leakproof and wear longer in 
service than any other valve. In Rockwell-Nord- 
strom valves, there are no exposed seats to be 


cut-out or corroded. Leakproof, positive shut-off 


is assured by pressurized lubricant sealing. Lubri- 


ROCKWELL-Nordstro: 


Lubricant Sealed for Positive Shut-Off 
40th YEAR 


cant also eliminates the metal-to-metal friction 
that causes ordinary valves to wear out so quickly 

The low maintenance cost and dependability 
of Rockwell-Nordstrom valves is a matter of 
record, yet they cost no more to buy, often less, 
than ordinary valves. Available in a complete 
range of sizes and pressure ratings. Write today 
for more information: Rockwell Manufacturing 
Company, Pittsburgh 8, Pa 

Canadian Valve Licensee: Peacock Brothers Ltd 


VALVES 





Typical ElectroniK control system for regulating pressures on an 
electrically-driven pumping unit. Operotor can take over on 
manual control when desired, by turning a knob on a bypass panel. 


suction 
pressure 
controller 


manual-automatic 
bypass panel 


supply air 


discharge 
pressure 
controller 


rane re a1 


supply air 





Ae 
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pipeline 
pressure cell 


pipeline 
pressure cell 
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centrifugal pump 








HONEYWELL 
control valve 
series 800 


Balance station pressures 
with fast, dependable 
ZlectnoniK control 


For precise, dependable control of pumping pres- 
sures, put ElectroniK instruments to work in your 
pumping stations. This modern instrumentation 
gives the extra performance that spells high through- 
put... trouble-free operation 


Pressure measurement is all-eléctronic, instantaneous. 
Strain gage pressure cells, in the upstream and down 
stream piping, are the sensing elements. In a typical 
system, as diagrammed above, two ElectroniK in 
struments with Air-O-Line pneumatic proportional- 
plus-reset control actuate the Honeywell pipeline 
control valve. Either instrument takes over control 
as needed, to position the valve for desired suction 
and discharge pressures. 


TROUBLE-FREE. No worries about dirt, dust and 


design details as totally enclosed balancing motor... 
non-clogging single air control restriction . . . sealed, 
liquid-filled control unit. Main components of the 
instrument are designed for years of service ,-- CR 
be replaced in seconds if necessary. 


PRECISION . . . PLUS SENSITIVITY. Instruments are 
calibrated within limits of plus or minus 0.2 per- 
cent of full scale span. 


For a discussion of how ElectroniK control can be 
applied in your pumping stations, call your local 
Honeywell sales engineer . . . he’s as near as your 
phone 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila 


ry 


dampness. Maintenance saving features include such delphia 44, Pa.—in Canada, Toronto 17, Ontario 


Minn @B@aerePotcits 


H) Honeywell 


— BROWN INSTRUMENTS 
. + 
Touts we Coutttols 
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oe trade mark’ 
of a trouble-free turbine 


This is the rotor of a Terry solid- 
wheel turbine. There are a number 
of reasons why it has become a sym- 
bol for reliable, trouble-free oper- 
ation. 


First, because the wheel is a single 
forging, in which a series of semi- 
circular buckets is milled, there are 
no separate parts to become loose or 
work out. 


Second, because the power-produc- 
ing action of the steam takes place 
on the curved surfaces at the back of 
the buckets, blade wear is of little 
consequence, Wear does not materi- 


ally affect horsepower or efficiency. 


Third, because the steam enters the 
buckets in a direction at right angles 
to the shaft, there is no need for 
close axial blade clearances, The 
blades cannot foul. There is a one 
inch clearance on either side of the 
wheel. In addition, the blades are 
double rim protected. 


These are only a few of the rea- 
sons why the Terry solid wheel has 
become a ‘Trade Mark” for trouble- 
free turbine performance. For com- 
plete details, send for a copy of bul- 
letin S-116. No cost or obligation, 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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DUAL METAL--- answer to 


What is it ? 


To thirty-one of America’s largest 








industries with problems of abra- 
sion or corrosion — or both —“Dual 
Metal” means U.S. Pipe’s Steel and 
Tubes Division. 

Specifieally, “Dual Metal” is 
our name for centrifugally cast 
cylindrical sections in which two 
dissimilar metals are bonded metal- 
lurgically by centrifugal force and 
temperature, 

“Dual Metal” centrifugally cast, 
integrally fused combinations of 
two dissimilar metals are doing in- 
dustry’s most difficult and exacting 
jobs better and more economically 
than ever before. 

Design engineers have been quick 
to recognize the outstanding merits 
of a process capable of combining 
the desired mechanical and chemi- 
cal properties no single metal 
POssECHSCS, 

“Dual Metal” means versatility, 


efficiency and economy. 


Research and development play a vital and 
important role in the centrifugal casting of “Dual 
Metal" combinotions. Our Pilot Foundry is devot 
ed entirely to process and product improvement 


Stee id hibes Llviwm 





your TURNAROUND problems 


| 


‘a | 


“Dual Metal” solves one of the petroleum 
industry's most severe and costly problems 
catalyst erosion of lift pipe and catalyst 
handling lines. 

In making a “Dual Metal” lift pipe the 
outer shell of weldable alloy steel is poured 
into a rapidly rotating mold, The abrasion- 
resistant alloy iron core is introduced at the 
proper time and temperature. Result? A 
metallurgically bonded two-metal structure 
that combines the strength and weldability 
of low alloy steel and the superior abrasion 
resistance of alloy iron. 

“Dual Metal” lift pipes are now in use in 
over 80 of the nation’s leading refineries. In 
one typical relinery periodic examinations of 
high temperature catalyst pipes have indi- 
cated abrasion resistance of better than 16 
to | over conventional steel piping. A once- 
troublesome bottleneck in processing has 
been eliminated and turnaround operations 
made shorter — a major saving of both time 
and money. 

Perhaps this versatile process is the answer 
to your particular problem, Write today for 
specific literature and information on “Dual 
Metal's” applications for the refining industry. 


DUAL METAI CENTRIFUGAI f ING IZE RANGE 


OUTSIDE DIAMETER: 6” to 50° WALL THICKNES and uf 
LENGTH: Up to 16 ft 

TYPICAL OIL INDUSTRY APPLICATION 

Depressurizing Pipe 

Liners, Valve Nozz/i Extrusic 


Left. Cross-section view of dual metal piping consisting of a 
weldable SAE 4120 steel outer shell and a metallurgically 
bonded inner layer of high carbon-high chromium abrasion 
resisting iron. Photograph actual size. Composition of the 
hard inner layer: 

C Mn P $ Si Ur 


2.85 1.10 009 023 85 29.36 
Below. Photomicrograph showing the bond or fusion zone 
between the outer and inner metals. The mild etch required 
for the 4120 steel did not attack the high chromium iron. 

Etched — 100 diameters magnification 
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Increase efficiency... reduce maintenance 
on your heat transfer equipment... 


Call an EFCO engineer today 


Capable EFCO mechanical engineers have the diversified 
experience, from hundreds of jobs designed to API-ASME or 
ASME Codes and TEMA specifications, to anticipate your 
individual heat transfer problems ... and to design job-rated 
heat transfer systems that will provide guaranteed perform- 
ance at peak operating efficiency, long life with low, trouble- 
free maintenance. 

Job-rated EFCO installations are efficiently handling 
pressures to 5000 psi. Equipment for your special requirements 

. minimum low to maximum high temperature services .. . 
can be successfully provided. 

Call an experienced EFCO engineer today and_ get 
guaranteed performance from your heat transfer equipment. 


EQUIPMEN > 
off HEAT EXCHANGERS 
YEAT TR - ay: 


ENGINEERS & STEAM GENERATORS 
FABRICATORS, Inc. 


P. O. BOX 7395 
HOUSTON 8&8, TEXAS 


JACKET WATER COOLERS 


Rating, engineering design, fab- 
rication and servicing of all 
types of heat transfer equipment 
for the petroleum and chemical 
industries since 1938. 








Ross Exchangers safeguard lube oil 





in these 4 Cooper-Bessemer Compressors 


Rated 660 hp at 300 rpm each, four 6-cylinder 
Cooper-Bessemer GMV Compressors operate in 
a major oil company’s $15,000,000 petrochemical 
plant in Pennsylvania. They maintain a con- 
tinuous supply of hydrogen needed to produce 
benzene, toulene, and high octane motor fuel. 


Keeping each of these compressors running at 
peak operating efficiency is a Ross Exchanger. 
Properly cooled lube oil is supplied to vital parts 
at all times. 


Because of their high thermal efficiency and 
extreme ruggedness, Ross Exchangers are given 
wide preference by manufacturers of numerous 
types and makes of machinery serving the refining 
and petrochemical industries: compressors, 
turbines, engines, blowers, reduction gears, cen- 
trifugal pumps, torque converters and fluid 
drives. Compact in design, these adaptable units 
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are furnished with convenient, accessible con 
nections for easy installation. Pre-engineered and 
fully standardized, they're available in a wide 
range of sizes to meet your needs 


For detailed information, write for Bulletin 
2.1K5. Ross Heat Exchanger Division of 
American-Standard, 1419 West Avenue, Buffalo 
13, N. Y. In Canada: Kewanee-Ross of Canada 
Limited, Toronto 5, Ont 
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ENGINEERING 
If you are revamping or adding to the capacity of cat crackers, oil 





stills or heaters—you'll do better if you get a quote from Bigelow- 





Liptak on the refractories for the vessel or heat enclosures. 


Why? Because B-L supplies all of the three elements which must be 


considered — engineering, materials, erection help. 


Jobs are handled by engineers who know every facet of the problem 


at hand—men who have had years of experience with refractories MATERIALS 





and oil refinery problems. Materials used have been proven on count- 





less installations under the most severe of abrasive or high temperature 
conditions. And erection is performed by a crew of men who specialize 


in refinery work . . . not only in the United States, but all over the world. 


All in all, you can't miss. Cost? Less than you might think —particularly 


in the long run. Write today! ERECTION 


SERVICE 


BIGELOW-LIPTAR (opotaton 











AND BIGELOW-LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Ju Canada: BIGELOW-LIPTAK OF CANADA, LTD., “Zorente, Ontarde 


ATLANTA @ BOSTON © BUFFALO © CHICAGO @ CLEVELAND © DENVER © HOUSTON © KANSAS CITY, MO. © LOS ANGELES ¢ MIAMI 
@ MINNEAPOLIS © NEW YORK e@ PHILADELPHIA © PITTSBURGH e PORTLAND, ORE. © ST. LOUIS @ ST. PAUL © SALT LAKE CITY e 
| SAN FRANCISCO @ SEATTLE @ TULSA @ MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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complete data for your orifice plate and 


meter run requirements. 


SEND FOR YOUR COPY NOW! 


ask for Bulletin No. P-100 (Meter Runs) 
Bulletin No. P-101 (Orifice Plates) 
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ON COVERING THE WORLD... 


A 50 YEAR EXPERIENCE 


From the early days of ‘ Boiler Covering”® Newalls have 
been foremost in the development of industrial insulation 


techniques. 


In almost every country, meeting all types of climatic and 
working conditions, are installations on which Newalls’ 
Insulation has for many years given maximum heat 


conservation and temperature control. 


With an international contracting organisation and time- 
proved materials including Newalls (Reg’d. Brand) 

85% Magnesia, Nicosil, Newtempheit and Amosite Asbestos, 
Newalls provide an insulation service ensuring peak operating 


efficiency in Oil Refineries and Petro-Chemical plants. 


a 


\ ewa | @ LEADERS IN REFINERY INSULATION 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 
Agents and vendors in most markets abroad 
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Superior plant is the Potent 
Agent in achieving econom 
ical production. Petroleum 
plants require pipes and 
fittings that will give efficient 
service allied to well planned 
layout. 


Shaw-Petrie and Clyde Tube 
Forgings Limited, manufac- 
ture, fabricate, and erect, to 
the highest specification, a 
complete range of pipe-work 
and Seamless Steel and Alloy 
Butt Welding Fittings. 





CANADIAN CLYDE TUBE FORGINGS SHAW-PETRIE CLYDE TUBE FORGINGS 
a LIMITED | LIMITED 


Seuth Africa Venenvele 
Boerbedo: Spein 
British Guiene Belgium WORTH HILLINGTON GLASGOW, SW2, TELEPHONE HALFWAY 5551.6 


jemece Hollend 


Trimded Norway, Sweden SHAW-PETRIE Telegrams ‘PIPELINE, GLASGOW CLYDE TUBE FORGINGS Telegrams 


DT a 


TUBE FORGE, GLASGOW 
CLYOE T BE FORGINGS OF AMERICA . 
SOA TLANO ad onsen +07" LOMDON OFFICE, ST. STEPHEN S HOUSE, VICTORIA EMBANKMENT, SWI, Phone TRAFALGAR 5511-4, Grams TUBEFORGE, PARL. LONDON 


AND AT SOUTH SHIELDS, LIVERPOOL AND BELFAST 
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Why the FIRST COST is the LAST COST 
with HILLS-McCANNA METERING PUMPS 





PUMP MAINTENANCE REPORT 


MONTH Cc cK VALVE STROKE PLUNGER LUBRICATION 
o ‘ : ‘ 

Ow U"” type pump with mechanical 

reciprocating drive. 


OK A | | | a 
OR : ¥ ie’ | 1 P -— 
OK ¥ 
OK 


JANUARY 
FEBRUARY 
MARCH 

APRIL 


MAY 





“K" type pump with 


|Z hydraulic drive. 


HILLS-McCANNA dependability pays off in lower maintenance 
... longer life... greater accuracy... cost-saving versatility 


Maintenance reports from the leaders in many 
different industries prove the low-cost operation 
of Hills-McCanna metering and proportioning 
pumps... tell why these pumps are specified 
for installations requiring the finest equipment. 
Part replacement is remarkably low because 
there are few points of wear. Routine mainte- 
nance is simple and economical thanks to 
special Hills-McCanna features, such as sepa- 
rate interchangeable check valves and easy, pre- 
cise stroke adjustment (even while in operation 
when desired). Working parts are completely 
enclosed to keep them dirt-free. All U Type 
pump bodies are interchangeable in the housing 
for quick convertibility. Straight reciprocal 
drive eliminates bushing replacement. And, 


you'll find Hills-McCanna pumps mighty easy 
to install. 


If you must continuously meter or proportion 
small volume flows with great accuracy, you'll 
want to consider the “U” type pump—available 
in 1, 2, 3 and 4 feed units. The “K” type pump 

also available in 1, 2, 3 or 4 feed units—will 
meet your larger flow requirements. 
Hills-McCanna can furnish a pump to meet 
every type of installation... with a wide choice 
of corrosion, wear and abrasion-resistant liquid 
ends ...in capacities and pressures for every 
need. 


Write for full facts now. You’ll be dollars ahead 
tomorrow by investigating today! 


A dependable NEW HEART to put NEW LIFE into your chemical metering system! 


HILLS-McCANNA COMPANY 


3025 N. Western Avenue, Chicago 18, Illinois 


metering and proportioning pumps 
FORCE FEED LUBRICATORS + DIAPHRAGM VALVES 


also manufacturers of: 
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1000°% F. insulation 
covers large, irregular pipes 
quickly and efficiently 











Made to conform well to irregular surfaces, Arm- 
strong Armaglas* Blanket Type Pipe Covering is 
widely used on riveted, spirally welded, or non- 
standard pipes at temperatures to 1000” F. It is 
easy to handle, particularly on large pipes, or where 
work is done from scaffolding or ladders. Arma 
glas Blanket is made of glass fibers, faced on one 
side with wire mesh, and cut to fit diameters of 3” 
to 42”. It has high moisture resistance, will not 
support combustion or cause corrosion, and won't 
rot or decay. Thermal conductivity is .25 at 75 
mean temperature 

Armaglas Blanket Type Pipe Covering is one of 
the quality products in the complete line of Arm- 
strong Industrial Insulations. Armstrong also pro- 
vides a complete contracting service, geared to in- 
stall these materials economically and efficiently 

Send for free booklet containing full details on 
Armaglas Blanket Type Pipe Insulation or for in 
formation oa other Armstrong insulations that can 
help solve your insulation problems 


* Trade-Mark. Manufactured tor Ar trong by Owens-Corning Fibergias Cor, 











‘Armstrong 


INDUSTRIAL INSULATIONS 


Armstrong Cork Company 
2007 Ream Ave 


Lancaster, Penna 

Please send me the free booklets checked 
Please have an Armstrong representative call 
Name 


Armstrong Armstrong Armstrong Armstrong Position 
Armaglasin- Insulcolor™, Armatemp* LT Cork Cov 
sulations for Weatherproof Blocks, Blan- ering, a New Company 
Pipes, Tanks, Coating in kets, and Ce Type Cold Line 
and Vessels Eight Colors ments Insulation Address 
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compactness with 
nothing 
sacrificed ! 
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PRESSURE, PSI 


Full 
4-inch Width 
Scales and Charts 


Models to Meet All Your Specifications 


In all the following CONSOTROL instruments, © Recorder — single or two pen 
eae ee ew gg units can be easily =, Indicating Control Station with auto 
; matic/manual transfer 

© Recording Contro! Station with auto 
matic/manual transfer 


© Recording Control Station with manual 
loading only @ Indicator single or two pointer 


e Indicating Control Station with manual 
loading only 
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CONS OTRO 


small-case 


panel instruments 


Here’s the “tops” 

in centralized recording 

and control efficiency! 
CONSOTROL* Instruments 

require the minimum of valuable 
panel space, yet provide 
unsurpassed operator convenience, 
visual accuracy, and ease of 
maintenance . . . maintain the highest 
standards of precision and dependability. 

For example: the simple CONSOTROL 

method of switching from automatic to manual 
control requires no memory or extra 
operations . . . never “bumps” the process. All 
CONSOTROL charts and scales are full 4-inch 
width for greatest visibility . . . highest accuracy. 
When it comes to servicing, there’s plenty of 
“finger room” ... all parts are uncrowded 

and easily removable. And just compare 
inking requirements with other designs 
CONSOTROL needs ink 

filling only once or twice a year! 
These are only a few of CON 
SOTROL’s advanced design 

features — available in both 
fixed-mounting and full pull 

out type instruments. Get the 
complete story. Write for 

Bulletin 13-18. The Foxboro 
Company, 747 Neponset 

Avenue, Foxboro, 

Mass., U.S.A 


Ox BOR *Reg. U.S. Pat. Off 
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FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 











Producers of Catalysts 


Catalyst “Know-How” 


What makes one catalyst superior to another? 
Often it is the unseen ingredient, “know-how” 
Davison's long experience in successful catalyst 
production gives you this all-important element. 

Davison, the first commercial producer of 
synthetic petroleum cracking catalysts, operates 
a modern plant for the sole purpose of producing 
specialty catalysts to aid industrial chemical pro- 
gress. These catalysts can be custom made to 
your specifications We guard your ‘know-how’ 
as carefully as we do our own. They are made in 
many forms including granular, pelleted, pow- 
dered, spherical, extruded and include many 
supports and active agents 


inorganic Acids, Superphosphates, Triple Superphosphate 


-, 4 e 
Sak Oe... 
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Put Davison's “know-how” to work on your 
problem. No matter what your catalyst require- 
ments are, it will pay you to discuss them with 
the Davison Field Service Engineer. A free 
booklet on Davison dependable catalysts is 
available on request. 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co. 
Baltimore 3, Maryland a> 

| 

Sales Offices: Chicago, Illinois; Houston, Texas; \ 

New York, New York; Baltimore, Maryland 


In Canada: Davison Chemical Company Lid., Toronto 


Phosphate Rock, Silica Gels and Silicofiworides. Sole Producers of DAVCO™ Granulated Fertitizer 
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An Inside-Out View 


CORROSION INHIBITOR AT WORK 


Here’s an external view of what takes place internally in 


refinery equipment. This photograph shows a piece of mild 
steel. The center has been treated with Polyrad. The entire 
piece of steel then was immersed in an acidic environment. 
Ihe tiny bubbles of hydrogen show the beginning of corro 
sion. But the center portion remains a safety island 
thanks to Polyrad. 

This photographic impression bears out what most refin 
that Polyrad is an effective 


inhibitor. It will economically reduce corrosive 


ery operators already know 


d image 


Pine Chemica 
HERCULES 


976 Market St., Wil 


Division, Naval Stores Dep 


POWDER COM 


mington 99, Del, 


with an average treatment « 
1,000 barrels of fluid 
Polyrad 
organic and inorgani deposit 
moved in the fluid 
All around the 


throughput, increase heat transfer 


f about | quart of Polyrad pes 
s powerful detergent action also serves to loosen 
illowing them to be re 
tream 

rehiner Polyrad can he p maintay 
reduce metal lo ni 


A Hercul 


resentative will be glad to explain he Polyrad can be use 


technical rep 


cut down-time for maintenance 


{ 


to combat your! pec 


~~ POLYRAD 


FILMING AMINE INHIBITOR 


For more data on advertised products, use Readers’ Service Cards, last pag 














HASTELLOY Alloy B Handles 


Hydrogen Chloride at 1000 deg. F 


PROBLEM: 


Handling highly-reactive hydrogen chloride gas contain 
ing water at LOOO deg. F at the top of chlorine burner 
towers used in making hydrochloric acid, Chlorine is burned 
inside the towers in a hydrogen atmosphere. Ordinary 
materials used at the top of these burners would last only 


a few weeks at best. 


REMEDY: 


Burner covers are iade of Hasre..oy alloy B. The hot 
gas is channelled through a cast cross, piping, and valves 


made of alloy B. 


eoseeeeeeeeeee eee 


Chicago - 


RESULT: 


30 to 40 times longer service is given by the parts of 
Haste Loy alloy B. Down time is cut to a minimum and 


production is increased. 


Hasre voy alloy B is resistant to hydrogen chloride gas 
at high temperatures, wet or dry. It is also highly resistant to 
hydrochloric acid in all concentrations and at temperatures 
up to the boiling point. The alloy is readily fabricated and 
has strength properties comparable to high-alloy steel. For 
a copy of a booklet dese ribing HasTeLoy alloys, get in 


touch with the nearest Haynes Stellite Company offce, 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


luce, 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Cleveland - Detroit - Houston « Los Angeles - New York « San Francisco - Tulsa 


"Haynes" and “Hastelloy" are registered trade-marks of Union Carbide and Carbon Corporation 


For more data on advertised products, use Readers’ Service Cards, last page 
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Western Heat Exchanger 


CASE HISTORY 


CUSTOMER: Spencer Chemical Company 


WESTERN’S 


Spocced and Heublity- 


PUTS SPENCER PLANT BACK 


ON STREAM 


IN JUST 4] HOURS! 
SCHEDULE OF OPERATIONS 


At Spencer Chemical Company's 
Jayhawk Works at Galena, 
Kansas, on March 29, 1956, oil 
was bled into a compressor air 
aftercooler, through a valve failure, 
causing a fire in the shell side of 

a heat exchanger, completely 
melting out the admiralty extended 
surface in the air aftercooler. 
THIS RESULTED IN A LOSS 
OF 130 TONS OF NITRIC 
ACID PER DAY!! 


A 


The ability to redesign a prime 
surface exchanger to handle the 
heat load originally handled by a 
special extended surface bundle, 
and to fabricate from stock ma- 
terials in thirty hours, emphasizes 
the importance of Western's 
speed and flexibility to our Engi- 
neering and Operating clientele. 


5:40 p.m., Mar. 29 


Call from Spencer Kansas City office, requesting retubing 
of an existing bundle of unusual design. 


8:30 p.m., Mar. 29 


Following engineering meetings on problem, Western 
engineer travels to Spencer plant, inspects damage, 
sketches existing tube sheets and other details affecting 
bundle fit; returns to Tulsa same night. 


7:30 a.m., Mar. 30 


Based on heat load, air quantities and flow, new rating 
is performed, permitting bare tube, prime surface bundle 
to do job of original specialized extended surface tubes, 
staying within pressure drop limitations on shell side of 
unit. 


10:00 a.m., Mar. 30 


Drafting Department starts on tube sheet layouts, from 
wy om: rated unit. Complete bundle drawings in hands 
of Shop by noon. 


| 12:00 noon, Mar. 30 


Western merits your consideration 
on present and future heat 
transfer requirements. 





WESTERN 


HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P.O. BOX 1888 @ TULSA, OKLAHOMA 
HUDSON-RUSH COMPANY — 753 Gladstone Bivd., Shreveport, La 
130 Casa Linda Ploza, Dallas, 18, Tex. 
P. O. Box 3151, Amarillo, Tex. 
PROCESS INSTRUMENTS & EQUIPMENT CO. — North Bidg., Charles 
ton, W. Va 


H. W. SEVERANCE — 2416 Frankfort Ave., Louisville, Ky 


Stationary tube sheet, fixed tube and baffles drilled on 
three presses, with crew cutting 600 4” x 16 BWG x 20’ 
admiralty tubes to 17’ 2” lengths. 


4 9:00 p.m., Mar. 30 


Bundle completely assembled, electronic torque 
controlled rolling of 600 tubes at stationary and 
floating tube sheets begun. Completed, crated, and 
shipped by midnight. 


= 4:15 p.m., Mar. 31 


Spencer plant back “on stream,” having received 
bundle at 5:30 a.m., completely installed by 10:00 
a.m. 
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CHASE BRASS & COPPER CO. WATERBURY 20,CONN. | 


Gentiemen: 


PLEASE SEND ME A FREE Copy of 
your descriptive 54-page manual 
titled: CHASE CONDENSER AND HEAT EX- 
CHANGER TUBES. I understand it con- 
tains the following material: 


A. An up-to-date discussion of cor- 
rosion problems that will help me se- 
lect the alloy tube best suited to meet 
my requirements, 


8B. A wealth of data I can use in in- 
stallation, operation and maintenance 
of condenser and heat exchanger tubes 


Dept. PR-756 | 





COMPANY 





ADDRESS 








f 


# / / CONDENSER aad WER 
Line AE AKAGRD ANVBES 


Send for your free copy 


* h a S ec » @ The Nation's Headquarters for Brass, Copper and Stainless Steel 


WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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M nneapols Philadelphia 


yn Pittsburgh 
BRASS & COPPER CO. , New Oraans Prodan 
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K&M Corrugated Asbestos Sheets, used as siding on the Operations Center of a southeastern utility company 
complement the clean, modern lines of the building. These sheets are also used on a pitched roof, not shown 
in the photograph. Engineering and supervision of construction: Stone and Webster Engineering Corporation 
Applicator: Whatley Roofing ar d Sheet Metal Works, Tampa, Florida 


Attractive, weather-proof, fire-proof, maintenance-free 


K&M Corrugated Asbestos 


Building a new plant? Modernizing your present need protective painting, their upkeep is held to the 


one? In either case, you'll gain important cost and barest minimum. 


other advantages with K&M Corrugated Asbestos- Easy to apply. These corrugated sheets offer big 


Cement Sheets. They cannot burn, can’t rot or savings in application costs. They go on quickly, 


corrode—withstand the ravages of time and weather are easily sawed, drilled, and fitted on the job, 


year after year. Because K&M Corrugated Asbestos- Write for complete details on K&M Corrugated 


Cement Sheets rarely require maintenance, never Asbestos Roofing and Siding 


KEASBEY & MATTISON 


COMPANY «© AMBLER « PENNSYLVANIA 
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GAS TURBINES += 


Clark 8500 BHP Gas Turbine for centrifu- 
gal compressor, generator or pump drive Clark Barrel Type Centrifugal Com- 
pressors for extremely high pressures 


GAS TURBINES 
CENTRIFUGAL COMPRESSORS 


For more data on advertised products, use Readers’ Service Cards, last page 





~ CENTRIFUGAL COMPRESSORS 
Only CLARK builds both! 


Now you can get centrifugal compressors and modern gas 
turbines to drive them exclusively from one manufacturer ... Clark, 


in addition to saving money and headaches, you'll 
get proved, matched-performance “packages” specifically 
designed for continuous trouble-free service. 


Whether you have a million or a billion cubic feet of air 

or gas per day to handle at pressures of up to 4500 pounds per 
square inch, there is a Clark centrifugal compressor and in 
most cases a matching Clark gas turbine to drive it. 


Your nearest Clark representative will be pleased to give you all the facts, 


CLAI RRO CO. ¢ 
One of the Dresser Industries 
Offices in Principal Cities throughout the World 





Clark Multi-Stage Centrifugal Com- 


Clark Centrifugal Pipeline Booster 
pressors for process application 


for low ratios and high pressures 
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Whether your requirements call for heat ex- 
changer gaskets larger than 100” in diameter, or 
smaller than 10”, you can get the exact size you 
want... hand-tailored to the shape you need... 
simply by specifying “Johns-Manville Goetze.” 
And because they're precision-made, you'll find 
these better gaskets provide the effective sealing 
and longer life that make them actually cost less 
in the long run. Each gasket is carefully con- 
structed in every detail to assure accuracy of fit 


Johns-Manville 





...Goetze Heat Exchanger Gaskets 
are precision-made for longer service 


...to provide ample lap widths and uniform rib 
widths ...and to prevent trouble-making wrinkles 
or cracks on the corners. 

If you’re having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. 
Your blueprint or template will bring a prompt 
estimate. Address Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 


For more data on advertised products, use Readers’ Service Cards, last page ETROLEUM REFINI 
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Safety And Economy Features: 


W Uniform heating eliminates hot spots and 
reduces possibility of firebox burn-out 
and coking or fouling of coils 

Y Flexible bellows assembly combined with 
a “floating” stack eliminates firebox and 
head failure due to intermittent firings 

WY Heat transfer salt bath operates at at- 
mospheric pressure, and therefore cannot 
cause vessel rupture. 

Y Molten salt is non-corrosive to carbon 
steel, non-volatile, thermally stable and 
non-toxic. 

VY Ample space for the salt has been pro- 
vided to prevent “boiling over’. Salt 
requirements have been minimized for 
greater economy. 

VY Reliable BS&B heater controls with dual 
temperature controls are standard equip- 
ment. BS&B pilot light permits either 
snap-acting or throttling burner controls 
with minimum possibility of pilot failure. 


ical 


OVER 6 YE\ARS 


BS:B 


tll 
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... Provides Uniform Heating Up To 800°F.! 


BS&B now offers a complete new line of Salt Bath 
Heaters with capacities ranging from 75,000 to 6,000,000 
BTU/Hr. A wide selection of coils of various sizes and 
pressure ratings makes them adaptable to virtually 

any application requiring uniform heating up to 800° F. 


These units are ideally suited for the heating of oil, 
paraffins and gas (as in the reactivation of dry desiccant 
dehydrators). They may also be used in fractionater 
reboiler service and other low pressure drop applications. 


For complete details on the new BS&B Salt Bath Heater, contact 
your nearest BS&B Representative, or write to... 


LACK. SIVALI s 


Oil & Gas Equipment Division, Dept. 1-F7 
1708 West Main Street, Oklahoma City, Oklahoma 








arene Ootine Darby... 


no refiner will be happy . 


Like it or not, every refiner today must look to his 
octanes. As a matter of competitive survival it is vital 
that your refining processes provide maximum 
quality to every gallon of gasoline produced. 


Today’s, and tomorrow’s, increasing demand for 

higher octane fuels cannot be met by one high octane 
stream. No matter how good that one stream, there isn’t 
enough of it to bring pool octanes up to required 

levels; and the higher you raise the quality of that 
stream the less you'll get. 


This is why UOP has consistently devoted much of its 
research to the over-all development of more practical 
refining methods, the broad goal of helping you get the most 
out of every drop of oil that passes through your refinery. 


An important result of this work is Universal’s latest 
refining process—PENEX. This new process offers 

an efficient and practical method of up-grading pentane 
and hexane fractions, the previously neglected 
components that can so adversely affect the octane ratings 
of your pool gasoline. 


In the race for higher octanes, you cannot afford to forget 
that the goal is to improve the general quality of your 
pool gasolines. PENEX offers a means of accomplishing 
this practically and economically. It should be given 
immediate consideration in your planning. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, 
DES PLAINES, ILLINOIS, U.S.A. 


Forty Years Of Leadership In Petroleum Refining Technology 


For more data on advertised products, use Readers’ Service Cards, last page 
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A new isomerization process for up-grading pentane and hexane fractions 








ZL (for the gauge) 


(for the shelf) 


(for that 
emergency extra) 


Don’t be caught in a gauge glass shut- 
down. 

Order 2 spares for every gauge 
glass you have. Then you have a 
ready replacement for routine use. 
The spare spare you use to hurry 
back into production should a glass 
go accidentally. 

Protect yourself from replacement 
delay. Look ahead and avoid emer- 
gency. 

Remember: “ONE FOR THE 
GAUGE AND TWO FOR THE 
SHELF.” And always specify hard- 
to-break CORNING”, PyReEx® and 
MACBETH” gauge glasses. It’s the 
economical way. 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Application 


Recommended Product 


Normal Conditions 
(Up to 100 ».s./.) 


CORNING brand standard 
gouge glasses 


Higher temperatures PYREX brand high-pressure 


gauge glosses 


PYREX brand heavy-wall 
gauge glasses 


Higher pressures 


PYREX brand red-line 
gouge glasses 


Extra visibility 


MACBETH brand fiat 
gauge glasses 


Heavy-duty service 


Viewing inside PYREX brand sight glosses 
furnaces, reactors, 
pressure vessels, etc 
PYREX brond lubricator 
glosses 


Lubrication 
inspection 


PYREX brand oil cup 
glosses 


Visible discharge 
devices 


CORNING GLASS WORKS 
Corning, New York 


Coemung meant reseawch in Glass 
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Equations Questioned 


To the Editor: 

Dr. Van Ness is to be 
his excellent article, 
Process Evaluation 


commended fo 
“Thermodynamics for 
which was presented 
in the January issue. Such papers 
horizons for the chemical engineer. 
show him the way of efficiently ap- 
theoretical knowledge to the 
industrial 

I appreciate very much the effort of the 
author in the mentioned article 
However, the validity of Equations 9, 13 
15 and In Equation 9, 
the 


open 
new 
They 
plying 
analysis of 


his 


processes 


above 


’ 


16 is to be argued 

author concludes that: 
AScurr == dQous 

lo 

dO sure 


dQ 
lo 
the heat given 


system during an infinitestimal irre- 
change 


Where dQ 
to the 
versible 
The feels that only 
part of this equation 1s valid, 1.¢ 
GScurs dO surr 
To 


and on condition that the symbol —dQywurr 
stands for the heat that should have been 
given to the system reversibly in order to 
the same State as that 
produced by the irreversible process, An 
excellent discussion of this point is given 
in Ch. VIII of Ref. 2 cited by the author 


I hus 


reviewer the first 


produce ( hange of 


GO sure ¥ dO 
because dQ has been applied to the system 
irreversibly. If Equation 9 is not valid, so 
will be Equations 13, 15, and 16. The final 
result, however, which is presented in 
Equation 17, is correct, because it could 
be derived without the use of Equation 9 
as follows: 

Ihe author has shown that 

AW tose dO + dO vey 

Where dQ the system to 
infinitestimal irre- 
from State I 


heat given to 
make an 
versible change 
to State Il 
heat given to the system re- 
versibly at a temperature 
lo to restore its 
State I 

Thus —dQO,yey is the amount of heat which 
if added reversibly to the system at a tem- 
perature To would produce a change from 
State I to State IT, Therefore 
dQ,. 


work 


dO rev 


original 


TodS 


the lost will be given by the 


equation 


and 


AW tose 


which is the 


dQ TodS 


same relation obtained by the 
author 


Hassan H 


Engineering 


Aboul-Secoud 
( ollewe of 
Cairo University, Cairo, Egypt 


Comment by Author 
Mr. Aboul-Secoud 


involving the choice 
system is chosen in 
definition given in 
the paper, Equations 9, 13, 15, and 16 are 
they with the exception 
of a typographical error in Equation 15 
This equation should, of course, 
dW AW rev I 
question involved 

dQ. If the 


includes the 


The point raised by 
is a fundamental one 
system, If the 
with the 


of a 


accordance 


correct as stand 
read 
AStotai 
whether 
defined 
, so that 


The 
dQeer: 
so that it 


he re 18 
system 1s 


process, 1.¢ 


PETROLEUM 


surround- 
the the sys 
the then it is 
that any heat approaching the 
must leave it, unchanged 
in amount, It must be understood that 
everything not included in the system is 
in the Thus the 
between and surroundings is 
imaginary envelope, without 
thickness, and there can be 


the 
between 


no irreversibilities occur in 


ings or at boundary 


tem and surroundings, 
axiomat 


boundary also 


surroundings boundary 
the system 
merely an 
substance Or 
no material or engine interposed between 
the and surroundings. If the 
tem is selected in this way, there can be 
no question of the validity of 
9, 13, 15, and 16 
It might that this 
the selection of the system 
the applicability of the 
not the i 
selected in this way, 
fact, this is the best 
select in any practical problem. Of course, 
this does not preclude the definition of 
other systems for other purposes 
those considered by Keenan in 


VIII of Reference 2 


system $VSs- 


Equations 


limitation 
restrict 


seem on 
would 
method. However, 
this is for the system 


Cas may 


always be and as a 


matter of system to 


suc h as 
( hapter 
H. C, Van Ness 
Purdue University, 

Lafayette, Ind. 


Help from Reader 


Herbert J Brennen, 6712 South Ports 
head Road, Malibu, Calif., discovered 
some typographical errors and an 
rect plot in the article by L. N. Canjar, 
February, 1956—Page 113) “There's a 
Limit to Use of Equations of State.” The 
corrections should be as follows: (1) On 
Page 115 directly under Equation (8) the 
sentence should read “If the quantity a” 
which is proportional to T."”/P.” 
roughly a linear function of T./P. 2 
Figure 2 is plotted incorrectly. The ordi- 


should be T.’'”/P.”° and not T,’”/P 


incor- 


is 


nate 


Corrects Error 
To the 

It has been brought to our 
Frank L. Rubin of the Downingtown 
Works, that an error in 
appears in paper 
Transfer Coefficients’ 
LEUM REFINER, 

The constant in Equations (3 
should be 34 
in the 


Editor: 

attention, by 
Mr 
Iron arithmeti 


Heat 


PETRO 


“Determining 
May, 1956 


9 


our 


page 
and (6 
This results 
about 9 
figure 


instead of 31.2 


being 
from 


coefficients 
low when taken 
the safe and 
factor of The obtained 
can be changed to agree with Equation (2 


percent 
one rhis Is 


on side can be considered a 


safety coefficient 
by multiplying the figure obtained from the 
curve by 1.09 
R. E 
Day 


Winston, 
& Zimmermann, In 


Philadelphia 


Very Helpful 
To the Editor: 

Thank kindly for furnishin 
with a preprint of recent articl 
titled “Employing the College Graduate 
We have found it very helpful and would 
appreciate it if you would furnish us with 
12 additional copies 


you 


your 


E. A 
Employe Relations Department 
Gulf Oil Corporation 
Houston 


Le wis 


Texas 


Vol 
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DESIGN ADDITIONAL SERVICE LIFE 
INTO YOUR PROCESS HEATERS 


-. With BzcW TUBING 


Long service life of process heater tubing for the 
oil refining and petrochemical industries dictates 
selection of a B&W Croloy to insure maximum 
corrosion and oxidation resistance, and fully sat- 





isfactory handling of unusual temperature and 
pressure conditions which may arise. Mr. Tubes 
—your friendly link to B&W —has facts and figures 
to help you choose the best tube for the job. Get 
in touch with him to discuss your heater tube re- 
quirements, for both original equipmentand main- 
tenance. The Babcock & Wilcox Company, Tub- 
ular Products Division, Beaver Falls, Pa. TA-6062(P) 


Seamless and welded tubular products, seamless welding fittings and flanges—in carbon, alloy and stainless steels 


2 
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SERVING THE 
PETROLEUM 
NATURAL GAS 
CHEMICAL 
AND ALLIED 


INDUSTRIES 


WYATT C. HEDRICK ENGINEERING CORPORATION 


HOUSTON, TEXAS 


CONSULTATION, PROCESS AND DEVELOPMENT 
ENGINEERING, SURVEYS AND ECONOMIC 
STUDIES ARE A PART OF OUR BROAD 
ENGINEERING SCOPE. 


DETERMINATION OF THE REQUIREMENTS 
FOR RAW MATERIALS, UTILITIES AND PLANT 
INVESTMENT PLUS AN EXTENDED FORECAST 
OF EARNINGS WHICH PROPERLY RELATES 
THESE ITEMS IS NECESSARY FOR A 
REALISTIC RE-EVALUATION OF YOUR 


INTEREST IN ANY PROCESS. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER 





Petroleum REFINER 
July, 1956 


A Quick Look at the Industry THI S M O NTH 





All Industry Outlook... 


Refining Trends .. . 


Postings On 
Octane Race... 


Imports and Prices. . . 


What 


July, 1956— 


Price Comfort... 


-PETROLEUM REFINER 


Threat of inflation and runaway boom has subsided. Now there is talk 
of business decline in third quarter. Reasons: GM’s Curtice says auto sales 
will be 27 percent under ’55—steel output is declining—steel scrap and rubber 
prices have dropped rapidly—durable goods inventories are at highest point 
in 14 months—about 10 percent of steel production is going into inventory 
and other metals are following suit. 


Even so, U. S. Chamber says '56 will equal or exceed '55 business record 
Huge capital expenditures for expansion are big reason. 


Mid-June refinery runs totaled nearly 8 million barrels a day—-5.8 
percent over ’55, Gasoline stocks, though cut 3 million barrels to 181.5 million 
by June 15, were still 9.8 percent over a year ago. Predictions are that unless 
inventories are lowered considerably, surplus supplies may cause trouble 
during summer months. 


Future heating oil demand looks promising-—700,000 new users of oil heating 
units will be added in ’56. 


Jet fuel use keeps climbing—totaled 5.6 million barrels in March, 9.4 percent 
over same period in ’55. Jet fuel stocks reached 4.3 million barrels on April | 
21.6 percent over '55. 


Gulf, Shell, Texaco, Conoco and DX-Sunray say they are ready with 
100 octane whenever competition forces the move—-Octane race pioneer 
Sunoco expects to have 100 octane in 350 of its Florida stations by end of 
July—lIn °56, less than 1 million cars will have 9to 1 compressor ratios that 
require high octane numbers—Nevertheless, refiners will spend nearly $2 
billion in research and production before octane race is over. Midst the hue 
and cry comes a heavy mumble that most cars don’t need super-high octane 
Esso mentioned this point in introducing “Golden Esso Extra.” Chances are 
small companies will start campaign of their own to assure markets for the 
ordinary run of cars 


“Big” and “little” continue to differ on crude price hike. Independents 
say majors are flooding market with “cheap” imported oil to keep crude prices 
down. Result: Over-supply plus resulting low prices plus rising costs will 
force more and more small operators out of business. Solution: Curb imports 
then hike prices, say the indys 


Standard of Calif. Prexy Peterson joins Jersey and other majors in saying 
higher crude prices are not justified at this time. Reason: Over-abundant 
supply of crude. 


afin 
If predicted sales for auto air conditioners materialize, volatility in motor 
fuel will be an increasing headache. Sales are expected to jump from 176,000 


in "55 to 1 million in '59. Latest studies indicate that RVP limits on gasoline 
are reduced 0.7 on the average by installation of air conditioning in a car 
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A Quick Look at the Industry (continued) 


News You 
Need to Know 





New Developments .. . 


Road Bill 
Hikes Taxes... 


Gasoline is 
Big Business .. . 


New Oil Fields 
Show Promise .. . 


For the first time, nitrogen supplies are ahead of consumption. Several 
companies have sliced 3 to 5 dollars off the $85 posted price for ammonia 
and like cuts are being made in liquid and solid products. 


Present synthetic ammonia capacity: 4.1 million tons a year with demand fall- 
ing considerably short of that figure. Nitrogen excess could be a boon when 
you consider our growing population and resulting scarcity of tillable acreage 


One manufacturer claims to have fuel injector that would cut truck fuel 
costs 10 percent. A leading trucking firm is considering a trial run. 


Expected rush to build isomerization units has not materialized as yet. Reason: 
Lack of process development to resolve this new principle into commercial 
units, However, most refineries concede that isomerized products are. excellent 
blending materials for motor fuels—that an upswing in isomerization unit 
construction is on the way. 


Alkylation is now being used to make 96.8 F-1 octanes unleaded by combin- 
ing excess isobutanes with butylenes, This helps refiners’ volatility picture, plus 
providing additional source of octanes. Now that reforming capacity can 
supply about 25 percent of gasoline demand, more emphasis will be given 
to alkylation. 


Trend to hydrogenation continues. Catalytic hydrogenation of crude residues 
shows great promise in production of lubricating distillates—this may be 
answer to growing demand for very light lubricating oils in automotive equip- 
ment, Also; Mild hydrogenation is said to be almost only practical way to 
achieve thermal stability and water tolerance characteristics required by jet 
fuels. 


How much will the petroleum industry benefit from the federal road- 
building program? Directly you can figure that asphalt consumption for roads 
will jump 44% for the next few years; and oil products for the same purpose 
will be up 49%. For the motorist, reduced driving costs because of better road 
conditions should more than offset new taxes on gasoline and tires that he will 
have to pay. 


American auto owners spend $12 billion a year on gasoline, Six out of 
every 10 families own cars-—and they spend $325 a year to operate them 
Sixty percent of that $325 goes for service station items. Lion’s share of each 
dollar—-42.2 cents—goes for gasoline. Motor oil represents 4.2 cents; new 
tires, 5.3 cents; and batteries, 2.1 cents. 


A near-record 106 new oil fields were added to the nation’s list during 
May. Most of them were of minor importance, but several stood out from the 
rest. They were: Signal O&G and Standard of Texas’ Lea County, New 
Mexico, 45-gravity oil discovery testing for 1900 barrels a day; Gulf’s 1500- 
barrel find in McClain County, Oklahoma, flowing 42-gravity; a 310-barrel, 
47-gravity well in Gaines County, W. Texas by Stanolind; another in Lea 
County, N. Mex., good for 305 barrels of 44-gravity by Humble; and J. D. 
Hancock Oil’s wildcat in Ector County, W. Texas, completed for 270 barrels 
of 32-gravity oil per day. 
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“U.S. Matchless #5 does 5 different jobs,” 


says refinery division superintendent 


“It always passes our strictest lab tests.” 


A mechanical division superintendent of a leading Mid- 
western refinery says: 

“U.S. Matchless Steam Hose always passes our cen- 
tral maintenance department tests, and we've always 
had good experience with it. The neoprene cover is 
oil-resistant. The hose is highly flexible and light in 
weight. Asbestos ply, under the cover, conserves heat. 
Wire braid preserves static ground.” 

This great “U.S.” hose is serving many industries in 
many ways. It is obtainable at selected “U.S.” distribu- 
tors, at any of the 28 “U.S.” District Sales Offices, or 
write us at Rockefeller Center, New York 20, N. Y. 


Mechanical Goods Division 


Uses in refinery for U.S. Matchless” #5 Hose: 
e As a firetighting hose, for safety-checking atop the 
235-ft. cracking unit (see picture above). 

@ In propane tank, to thaw bottom of gauge glass in 
cold weather (see inset picture above). 

@ In pump room of cracking unit, as a steaming line to 
get gas traces out of the unit. 

@ On propane transfer line, to prevent orifice from 
freezing in cold weather. 

@ Enables construction crews to run temporary steam 
lines more cheaply and quickly than using pipe. 
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Use this proved method (fo get g 


You can’t afford to guess about fluid 
mixing. And you don’t need to. 

On any mixing operation you can get 
factual answers to questions like these, 


to guide you in your mixer selection: 


1. What precise balance of fluid flow and 
fluid shear will do my mixing job best? 
2. If this balance can be attained in dif- 
ferent ways, what is the most efficient 
and economical way? 

3. In scaling-up, does power required 

& 1 

per unit volume remain constant? If not, 
by what factor does it increase or de- 
crease? 

4. Will the mixer transmit the required 
power to the mix, and do it efficiently? 


5. Can the mixer be installed without 


special construction? Can I get standard 
replacement parts quickly if I ever need 
them? 
6. Am I protected against mixer obso- 
lescence in case of a process change? 
You knou 
questions, when you mix with LIGHTNIN 
Mixers. 


the answers to these vital 


Predicting results 
Even on the simplest mixer application, 
your LIGHTNIN sales engineer’s recom- 
is based thousands of 
runs, plus years of in-the-field 
experience. 


mendation 
pilot 


on 


On complex mixing jobs, pilot runs 
at Mixco quickly find the impeller-to- 
tank diameter ratio and input power that 
will produce the optimum fluid regime 


“Liohtain Mixers. 


MIXCO fluid mixing specialists 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 

[_] B-102 Top or bottom enter 
ing; turbine, and 
propeller types: | to 500 HP 


paddle, 25 HP 
(_] B-103 Top entering; propel 
ler types: “4 to 3 HP 


[_] B-108 Portable: Ye to 3 HP 


(_] 8-104 Side entering: | to 


C] B-1 1 2 Laboratory and small- 
batch production types 

[_] B-110 Condensed catalog 
showing all types 


(-] B-111 Quick-change rotary 
mechanical seals for pressure 
and vacuum mixing 


(_] 8-107 Data sheet for figuring 


mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc.,164-g Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 





GET EFFICIENT MIXING, plus built-in adapt- 
ability to process changes, with turbine-type 
LIGHTNIN Mixers. 


od fluid mixin g 


most economically. Scale-up is guaran- 
teed accurate. 


Mechanical economy 
Your mixer investment goes into equip- 
ment that is mechanically up-to-the- 
minute. Hundreds of standard LIGHTNIN 
power-speed combinations (inter- 
changeable in many 
possible choice of in-stock materials 


models); widest 
and interchangeable components, give 
you assurance of correct application, 
smooth running, and flexibility when 
you need it. 

For fluid mixing that does what you 
your LIGHTNIN 
(He’s 


Refinery Catalog.) Or write us direct. 


want it to do, call in 


Mixer representative. listed in 


GET LOWEST-COST MIXING, gasoline blending, 
suspension of BS&W in crude, with LIGHTNIN Side 
Entering Mixers. New rotary mechanical shaft seal 
ends stuffing-box repacking forever; stops leakage; 
runs for years without adjustment. Yet you can re- 
place it in minutes if ever necessary. 
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Research— 


The Plight of Basic 


Jul y, 


IN THE MIDST of to lead the 


industry and defense, two glaring questions have arisen 


our race world in 
questions which may have a vital long range influ- 


ence On Our country’s progress 


1) Is industry's growing demand for applied re- 
search detracting from basic research? 


2) Is basic research to be government controlled 


or industry sponsored? 

When asked about 
scientists and engineers, industry management replies 
that it 


the training of men it hires as 


wants men not only trained in fundamentals, 
but also able to apply the fundamentals to the problems 


This 


qualities in graduates creates serious problems for 


confronting them desire for “double-barreled” 
education 
At the graduate level faculty and students are pre 


sented with a choice of research problems that must 
be solved for the Master’s or Doctor’s degree. Exclud- 
ing large government-sponsored defense projects, uni- 
versity research for a thesis represents an individual 
piece of work. Each student produces his “quanta” of 
new knowledge and then moves on to industry or, too 
infrequently, to academic work 

The research produced by the student depends on 
his interests, background of training and capabilities 
and to a large degree, the professor who suggests the 
problem and sponsors the work 

Although many schools have outstanding equipment 
fields of 


and the extent of many research projects de- 


for certain research, this is not true of all 
“4 hools 
pends on the equipment that is available 

Keeping these important background facts in mind 
Should vraduate research work be basic or applied? 
basi 
applied) ? Should it be theoretical 


trial 


Should it represent new data ’ or new processes 


basic) or indus- 
applied) ? Let’s look at some facts of this philoso- 
pher’s stone 

That industry expects applied research from uni 
versities can be easily illustrated. Unit operations and 
unit processes have—-at least until the advent of chem- 


ical engineering science——constituted chemical engi- 


neering. The unit operations have represented tech- 
the 


processes has comprised process variable studies, equi- 


niques used to conduct processes. Research on 


librium and kinetics of the reaction 
A logical step is to apply the knowledge of unit pro 


esses to some natural resource, some waste material 


some raw material that can be utilized more effectively, 
or some product that can be made more cheaply 
1956 
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On the other hand, this same industry expects such 


basic research work as 


© New design methods for heat and mass transfe1 
fluid 


© New techniques, as fluidization and gas chromo 


equipment, for reactors, for flow 
tography, super-pressure equipme nt 

© New generalizations, as new applications of the 
law of corresponding states 

® New 


methods, Laplace transforms 


mathematical approaches, difference 


® New theories, as drying, fluidization, fluid bound 
ary layer 

Although industry keeps increasing its demands for 
graduates with ap plied research background, it has 


long been established that has resear h 1S the primary 


concern of universities, ‘The freedom to pursue lines of 
research without re vard to the dollar siun, the accumu 
lation of knowledge of chemical and physical processes 


sake 


pects ola theory o1 phe nomenon attract to universities 


for its own and the unhurried search of all as 


individuals who desire to extend the frontiers of 


know ledge 
he 


makes himself an expert in some small but fundamental 


graduate student working on basic research 
field, He has been through a rigorous mental disé ipline 


that enables him to bring the same intensive, analytical 
per epuion to bear on some new proble ms ina different 
field 

Is baste re 


ing sacrificed to meet industry 


earch, the foundation of all pro ve . be 
demand for ap plre d 
research? 


hould be a 


Management 


Basic research primary concern of in 


Lhe 


mental knowledge can be pumped dry unk 


dustrial research well of funda 
mdustry 
concerns itself with maintaining and replenishing the 
soth 


recoenize d the 


supply single industries and trade association 


have need for basic research and have 
subsidized it with grants of money, equipment and men 

Apparently such support has been insufficient for 
the Fede ral has 
research through the National Science 
Office of Naval Research, Office of 
Research, Air Research and Development Command, 
Such 


long term basic research projects to operate 


government come to the support of 


bask Founda 


tion. Ordnance 


and others research grants have enabled more 


will not turn entirely to govern 
should 


research projects 1 


So that universities 


ment support, industry and must sponso! 


API's research pro 


terms of over-all 


more basi 


grams, The cost is small in industry 


as 
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ADDITIVES 


Du Pont Antioxidant 
No. 22 


GULF COAST 


% Saving 


6.7% | $2,250 





Du Pont Fuel Oil 
Additive No. 2 

Du Pont Lube Oil 

Additives 








Shown above are nine typical situa- 
tions—three locations, three addi- 
tives. They illustrate how substantial 
sums can be saved when you order 
Du Pont additives in 4,000-gallon 


MID-CONTINENT 
$ Saving |% Saving 


WEST COAST 
$ Saving | %, Saving 





12.5% 





tank-car lots. The saving is over the 
costs of the same quantities in less 
than carload lots, in drums. The 
total savings shown reflect lower 
product cost and lower freight rates. 


Four-figure Aavings are yours 


each time you order a Du Pont additive 


If you have been buying your addi- 
tives in drums—either in carload or 
less than carload quantities—it will 
pay you to investigate the savings in 
delivered cost that are possible by 
ordering in tank-car lots. 


For example... 
The above chart shows how refiners 
in three areas can save from $1,680 
to $2,400 simply by ordering a Du 
Pont additive by the 4,000-gallon 
tank car instead of equal quantities 
in partial car shipments in drums, 


These figures are, of course, based on 


by the tank car 


the freight rates for only three loca- 
tions; savings will vary somewhat 
for other receiving points. However, 
the saving will be decidedly worth- 
while anywhere... for any one or 
more of the products listed. 


How much can you save? 
To answer that question for you, one 
of our nearby representatives will 
be glad to call at your refinery, study 
your freight rates and inventory pat- 


terns. He will then determine the 
most convenient handling method 
for you and figure the exact saving 
you can make. Phone, write,or wire 


us... today. 


#06. u. 5, Pat OFF 
Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 
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and the results are large in terms of industry benefits 
and prestige. 
fields of research in 


their fast-moving scouting and development programs 


Industry opens up many new 
Many of these end too soon bec ause the economics are 
Others 


explored but interesting by-paths which would produce 


not favorable at the time leave only partly 
additional data to complete the picture and enable an 
adequate theory to be devised 

Industry should bring more of these incompleted 
research pictures to the attention of the schools so they 
may consider the feasibility of research projects in these 
fields. Remember 


tions 


these projects have two vital func- 
the new knowledge obtained and the training 
of an individual in research 

Unfortunately, few graduate students in science and 
engineering now university without 


come to a some 


financial inducement—the athletes are no longer a 
special class. This fast-growing trend to finance intel- 
lect as well as brawn points up still another university 
need that industry should do something about-——main- 
taining a store of fellowships at schools from which 
a particular industry draws its personnel, In this way 
only will a steady flow of master’s and doctor’s degrees 
be assured. 

It is far better for a graduate student to be a holder 
of the XYZ Oil Company Fellou ship than to be a 
government-sponsored Fellow. 


Whether 


cause of industry's demand for applied research 


basic research will continue to suffer be- 


whether basic research is to be government controlled 


or industry sponsored—are questions that industry 


management alone Can answer. 





OUR ONCE-STRONG 


stitution appears ailing. 


con- 


Business Is 
The Bulwark 


Its binding limitations upon 
government are weakening 
day. For the destroy 
these limitations ourselves 
that 


tyranny 


every most part, we cut and 
l'yranny is so widespread 
in the world 


many people seem to think we 


should have government absolutism—here 


too, in order to fight the advance of tyranny in othe: 
parts of the world 

Further from Clarence E. Manion, Dean Emeritus 
of Notre Dame’s School of Law: “We cannot defeat 
despotism in Moscow by setting up a rival despotism 
in Washington. Communism is completely centralized 

Once 
depend 
Communism to take 
Poland 
and every one of the 16 countries captured by the 
Kremlin since the end of World War II.” 


It could possibly happen in America 


government in the hands of godless gangsters 


government power is centralized, you may 


upon the godless gangsters of 


over. It was thus in Hungary, Czechoslovakia 


The bulwark 
against its happening is the American businessman 


Neither the educators nor the labor leaders nor the 
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politicians are the natural and effective leaders of the 
American people. The American people are led by 
American businessmen and oil men comprise one ol 
the most influential business groups 

}usinessmen lead the crowds from one product to 
another; from area of the another 


one country to 


from one practice and habit to another. ‘Through thei 
advertising, businessmen publish and write all the 
American newspapers, and conduct all the radio and 


Manion 


businessmen pay the 


television programs—so states Dean 


Directly or indirectly, lion’s 


share of all American tax money. Precisely becaus« 
American business leadership has ignored the source 
and sustenance of all American business—the Consti 
tution of the United States—the American people ar 
now permitting the Constitution to be weakened by 
socialistic demagogues in and out of public office 
American businessmen can help restore the freedom 
They 
shaking off their apathetic attitude toward encroach 


They 


sure every piece of advertising contains such caution 


giving power of our Constitution can do it by 


ing government control can do it by making 


ary warnings as: “Liberty is limited government.” Or 


“Constitutional states rights are our best defense 


against Communism.” 
This is the type of business leadership that Dean 
Manion 


threatens to 


says can turn the socialistic tide which now 


weaken the Constitution and every 


vestige of American freedom 


DESPITE 


sumption of gasoline 


RECORD 
stocks ol 
Should Be Lower this product have not been rr 
hould 


million barrels 


cont 


Gasoline Stocks 


duced as rapidly as they 
Only 16% 


fuel inventories 


for this season of the year 


have been taken from motor ince the 


beginning of the heavy gasoline consumption season 


at the end of March. During the same period of 1955 


drafts totaling 1824 million barrels had been made 
from gasoline storage 
Consequently gasoline upplies at mid-June were 


161% million barrels greater than they had been at the 


At the 
14 million barrels larger than were 
Therefore 


IB1% 


same time last year start of the gasoline season 


inventories were but 
in tanks 18 at 


on hand a year earliet gasoline 


a high level, totaling million barrels on June 15 


As a result, localized gasoline price wars have o¢ 
curred in a number of areas, and are likely to continue 
for a while. As long as this supply condition exist 
higher crude oil prices are unlikely. Higher prices for 
{ S crude oil eemed quit possible until recent 
months, but present condition point to these price 


remaining at present levels, generally 


Vhis 
cons imption rate 


high 
| 


recora 


situation has occurred in the face of all-time 


and ha been the re ult ol 


volumes of gasoline manutactured 
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Fig. 1. Sensitivity versus apprecia- 
tion, Note that the appreciation 
at any given sensitivity level in- 
creases with lead concentration, 
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Blending Hydrocarbons for 
Maximum Octane Potentials 


By F. D. BUERSTETTA 
Ethyl Corporation, Detroit, Mich. 


The manufacture of high-octane gas- 
olines to meet today’s and tomor- 
row’s automotive demands is putting 
increasing pressure on the refiner.To 
meet these requirements, the avail- 
able hydrocarbon components in the 
refinery must be blended to best ad- 
vantage to give maximum perform- 
ance on the road. 

Each ectane number at the 100- 
octane level may cost as much as 15 


to 20 cents per barrel. Thus there is 


a marked incentive for insuring that 
every laboratory octane number, ob- 
tained at this great expense, pro- 
vides corresponding antiknock per- 
formance in cars on the road. 


Hydrocarbon blends studied 


As part of a continuing Ethyl Re- 
search program to establish the fun- 
damentals of laboratory versus road 
antiknock quality, a study was re- 
conducted in which the be- 
havior of blends of pure C, and C, 


cently 


hydrocarbons was examined. 


Within this C,-C, range, the four 
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basic hydrocarbon types — olefins, 
paraffins, naphthenes and aromatics 
were blended in varying 


Actually, a 


propor- 
tions. mixture of 


octane and n-heptane was 


1ISsO- 
used as 
the paraffin constituent to permit 
maintenance of a constant Research 
octane number while investigating 
the effects of tetraethyllead concen- 
tration and variations in hydrocar- 
bon-type composition. Toluene, di- 
isobutylene and methylcyclohexane 
were selected to represent the aro- 
matics, olefins and naphthenes, re- 
spectively. Each of these hydrocar- 














Send for your free copy of a technical paper entitled “Octane 
Possibilities with C7-Cg Hydrocarbons” by F. D. Buerstetta and 
T. W. Warren. Address your request to Box 24, Ethyl Corporation, 
100 Park Avenue, New York, N.Y. 








bons was blended in concentrations 
of 20, 40 and 60 per cent by volume 
with the proper paraffin mixture, 
giving nominal Research octane lev- 
els of 92, 96 and 100 at each of four 
tetraethyllead concentrations—0.0, 
0.5, 1.5 and 3.0 ml. per gallon. 


Each blend was evaluated in single- 
cylinder laboratory test engines and 
was then rated in the 9 to 1 compres- 
sion-ratio engine of a 1955 passen- 
ger car equipped with an automatic 
transmission. Road ratings were made 
by both the Modified Uniontown and 
Modified Borderline techniques. 


Road appreciation defined 


Some of the test results are summa- 
rized in Table 1 in terms of road 
appreciation, which is the road anti- 
knock rating of a fuel minus its Re- 
search octane number—or the bonus 
obtained in actual engine perform- 
ance over the indicated laboratory 
knock rating. 


The general analysis of data shown 
in Table 1 may permit a refiner to 
achieve better road performance than 
could be secured by using only Re- 
search octane number as a guide. It 
will be seen that aromatics should be 
maximized and olefins minimized as 
much as possible when making top- 
octane fuels. Since most of today’s 
catalytic reforming processes elimi- 


nate naphthenes through dehydro- 
genation to aromatics, consideration 
of them is somewhat academic, but 
nonetheless interesting. 


Further evaluation of the large 
quantity of test data obtained from 
this project indicates a most inter- 
esting correlation between apprecia- 
tion and the concentration of tetra- 
ethyllead. Figure 1 shows a plot of 
sensitivity versus appreciation with 
points representing the same tetra- 
ethyllead concentrations connected. 
It can be seen from Figure 1 that the 
appreciation at any given sensitivity 
level increases with lead concen- 
tration. 


Conclusions 


The general conclusions which can 
be obtained from the study are as 
follows: 


1. Best over-all antiknock perform- 
ance can be obtained by blending a 
high proportion of aromatics with 
paraffins and adding the maximum 
amount of tetraethyllead. 


2. Where low-speed knock resistance 
is critical, high aromatic content is 
necessary. 


3. Where high-speed antiknock per- 
formance is critical, high aromatic 
content is less important, but maxi- 
mum tetraethyllead concentration is 
still essential. 





HOW 
Ethyl Research 


can help you 


At today’s high octane levels, 
the science of blending hydro- 
carbons has taken on more and 
more importance. As a service 
to the oil industry, Ethyl Re- 
search has launched a hydro- 
carbon blending program of its 
own to complement the inten- 
sive effort which the industry 
is devoting to this problem. 


Weare now testing many new 
blends in our laboratories and 
in high-compression engines on 
the road. Much of the data from 
these tests is being interpreted 
in terms of “road appreciation’”’ 
to give refiners a better idea of 
the effectiveness of each blend. 
Write for a copy of “Octane 
Possibilities with C,-C, Hydro- 
carbons’’—another in the con- 
tinuing series of reports from 
the Ethyl Corporation on fuel 
blending and other studies of 


vital interest to refiners today. 


For further information, just 


call your Ethy! Representative. 


Table 1. Average change in road antiknock apprecia- 
tion with addition of aromatics, olefins or naphthenes 
to paraffins in the C,-C, range. 


He'll be happy to arrange an 
appointment for you with one of 


our Technical Representatives. 
Modified Borderline I 


Low Speed High Speed 


Added 
Component 


Research 
Octane No. 


Modified 
Uniontown 





92 Aromatics +0.6 +1.1 +0.6 ETHYL CORPORATION 
Olefins +0.3 t1.1 —2.0 New York 17, N.Y. 
Naphthenes +0.6 +2.0 +3.8 
Aromatics +0.9 +1.7 +0.6 
Olefins +1.6 t1.1 -3.3 
Naphthenes +2.4 +4,2 +2.7 


fren 
CORPORATION 
=—).7 Or 


Aromatics +0.8 

Olefins +0.5 —5.7 

Naphthenes +3.4 +1.7 Research Laboratories: 
1600 W. Eight Mile Road, Ferndale 20, Mich 


2600 Cajon Road, San Bernardino, Calif 
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Two Jersey Affiliates Build 


To Meet Postwar Demands 


® In the Rocky mountains, Carter has adopted 
the latest refining techniques to the new requirements of 


its market area. 


® And at Hamburg, Esso has rebuilt its war- 


ravaged refinery to supply German needs for petroleum. 


IN THE RACE to meet postwa A. G., has rebuilt its refinery in Ge Inthe U.S 


, where construction has 
demands for petroleum products many and is planning a second been aimed at adopting new tech 


Standard Oil Company (New Jersey niques for increasing product yield 





has held its place among the world and supplying products lo meel ne 
leading refiners by maintaining a Last month, PETROLEUM requirements of old markets, The Car 
REFINER covered the past ter Oil Company has consolidated 
decade of construction at Hum- four refineries into one operation at 
ble Oil & Refining Company’s Billings. Mont 

I'wo of these companies point out Baytown, Texas, refinery. This a 
divergent trends in postwar refinery month, it takes up two other af- 
construction filiates with postwar construc 
tion programs which have helped 
keep Standard Oil Company CARTER AT BILLINGS 
(New Jersey) among the world The old story of reducing the nun 
eries and expand operations to meet leaders in petroleum refining. ber of refineries while increasing total 


rigorous building program within its 
affiliated companies 


is a report on ten years ol 


construction in these two companies 


C)verseas where construction has 


been to renovate war-damaved refin 








the requirements of new markets, Esso. capacity is brought out in an exam- 
/ 
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The Hamburg refinery as it looks today. Eighty-percent destroyed during World War II, the re 
finery has been increased from a prewar capacity of 14,000 barrels a day to its present 42,800 bpd 


ination olf ten years ol growth in The ot vasoline produced from ¢ 
Carter Oil Company But a new story 
is told in how this Standard Oil Com 
pany New Jersey affiliate shifted recently taken up refining operation 


th the acquisition of tour mall 


len ycars avo Carte 


its Output to meet the requirements of 


Dostn refineries in Montana and Wyomin 


new market conditions in the 


Mountain area At Billings and Cut Bank. Mont 
Lovell and Newcastle Wvyo 


Remote from residual-fueloil mar- lant iad a combined dai 


kets and faced with a declining need apaci f 16.500 barrel 


for residual fuel to fire steam loco ’ 
. the compal operat oni 
motives, Carter installed the first . ' ; 
refiner ns 00-harrel-a-da 
commercial fluid coking unit to free ' sine , 
plant at Billing geared to meet the 
itself from the nec tv of producing 
aemand l jarticular market 
residual fuel. ‘The result was an al | 


most 16 percent increase in amount In 1949. a complete! 





This is the new fluid coking unit at Carter's 23,000-bpd Billings, Montana, refinery. Unit at for 
right takes low-value residual oil and breaks it down for conversion into highly marketable fuels 


And 


in addition to refining gasolines and 


put by about 1500 barrels a day 


heating oils from residuals and heavy 
crudes, gave the refinery an output of 
petroleum coke 

The unit produces its own fuel, 
consuming 40 tons of the new oil coke 
a day. The additional 160 tons a day 
is used in the metallurgical industries 
of the Rocky Mountains. 

Essentially, the process is an eco- 
nomical way of converting low-value 
heavy fuel heavy crude oil, 
into light oil products, with only a 


oil, or 


little coke left over as a byproduct 
and no heavy oil. When used as feed 
stock in the coker, the value of re- 
siduals is upgraded to about that of 
crude 

At Billings, 


penetration pitch direct 


low- 


fed a 
from the 


the unit is 


vacuum unit and produces gasoline, 


vas oil for catalytic cracking, and 
fluid coke. Distillate stocks previously 
required to cut the viscosity of the 
pitch to residual-fuel requirements 
are freed for other uses, one of which 


is additional feed for the catalytic 


cracking unit 
The 


go into 


facilities to 
Billings 
been a 2500-barrel-a-day Hydroform- 
ing unit and a 6900-barrel-a-day Hy- 


most recent new 


operation at have 


drofining plant. Both these units went 
into operation in January, 1956 


ESSO AT HAMBURG 


In Germany, where it is getting 
to build a refinery at Cologne, 


Standard Oil Company 


ready 
New Jersey 
is represented by Esso, A. G., 
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wholly-owned subsidiary with a re- 
finery at Hamburg 

The Hamburg refinery, with a pre- 
war capacity of only 14,000 barrels a 
day, was 80 percent destroyed when 
rehabilitation work was started there 
in 1945, 

Since then capacity has been in- 
creased to 42,800 barrels a day. And 
the 60,000-barrel-a-day 


Cologne refinery is completed in 1959, 


when new 
Jersey Standard will have more than 
100,000 barrels a day of German re- 
fining capacity. 

The Hamburg refinery was built in 
1928 by Ebano Asphalt Werke, A. G., 
principally for the production of 
asphalt, It was operated under this 


name until 1953, when a merger was 
completed with Esso 

Ihe first half of the ten years of 
construction since World War 


spent In 


II was 
restoring the Hamburg re- 
finery to the condition it was in when 
1939. After that 


attention was turned to diversification 


the war started in 


and adding new equipment to keep 
up with the growing European de- 


mand for petroleum products 


Rehabilitation. —§_ | he work 


started in restoring the war-damaved 


first 


refinery was to put part of its crude- 
distillation back in 
$y September, 1947, the refin- 


facilities opera- 
tion 
ery was on stream again with one of 
its three pipe stills operating at 3600 
barrels a day and an asphalt oxida- 
tion working at a capacity of 700 
barrels a day. 

Within a 10,000-barrel-a- 


day pipe still had been returned to 


year, a 
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service. And by 1949, the other still 
was back in operation at 2000 barrels 
a day. Also that year, another 700- 
barrel-a-day asphalt-oxidation unit 
was restored, and operations were 
started at the refinery’s 5200-barrel- 
a-day naphtha-hydrochlorite sweeten- 
ing plant. 

In 1951, two processing units were 
placed in operation: an acid-treating 
plant for industria! lube oils and a 
treating and redistillation plant for 
the manufacture of SBP and White 
Spirit. Both went on stream with 
daily capacities of 1900 barrels. 


The last of the major rehabilitation 
was completed the following yea 
when the third asphalt-oxidation still 
put service 
capacity of 700 barrels. 


was into with a daily 


ConstructionAs early as 1951, it 
was clear that additional land would 
be needed to expand the refinery to 
keep up with the rapid recovery of 
itself. That enough 
land was acquired to double the plant 
site, increasing its area to more than 
124 acres. 

The refinery’s first new construc- 
tion was completed in 1953. During 


Germany year, 


the year, two new process units were 
placed on stream: a 9900-barrel-a- 
day 


catalytic-cracking unit and a 


thermal reformer with a daily capac- 
ity of 3760 barrels. 


Also a 


atmospheric 


combination vacuum- 
distillation unit 
placed in operation with a daily ca- 
pacity of 24,200 barrels. This, with 
the original distillation 
equipment, brought its total 
capacity to 37,800 barrels. 
Within a 


crude ¢ apacity 


new 


was 


refinery’s 
crude 
year, the refinery’s total 
had been expanded 
to reach its present 42,800 barrels a 
day. 


Three other units also were put in 
operation in 1954, and construction 
was started on a new Hydrofiner. The 
three 100,000- 


new facilities were a 


ton-a-year Girbotol gas-desulfuriza- 


10,000-ton Claus sulfur- 


unit and vacuum-flash unit 


tion unit, a 
recovery 
with a daily capacity of 2750 barrels 

Since then, Esso has completed its 
Hydrofiner, built to treat 6000 barrels 
distillate, and construction 


Hydro- 


a day of 


has been started on a new 


former 


oaliemal 
eee 


More As-Management-Sees-it Articles 
on Pages 254-274 this issue. 
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Higher Octanes or Not? 


IN THE PAST TEN YEARS the growth in gasoline 
demand was equivalent to about 7 percent increase per 
yeal Even so, this growth period was accompanied by 
a shift in emphasis from processes which increase the 
through-put of a refinery to processes which up-grade the 
finished products, 

A good example of product up-grading was the intro- 
duction of the reforming processes. Five years ago they 
existed in such limited capacity that they could supply 
only about | percent of the total gasoline demand, Now 
their Capa ity has grown to the point where they can 
supply 25 percent 

A great deal of the present construction and expansion 
programs within the refining industry are based on an 
anticipated market of steadily increasing octanes, Any 
developments which threaten to change this trend must 
be given serious consideration 

In this issue we present two developme nts in the design 
of automotive engines, One is the gas turbine which 
threatens to make octanes obsolete. The other is fuel in 
jection which suggests less dramatic changes in motor fuel 
quality but nevertheless promises to reduce the octane 
requirement of the engine. 

After you have read the following two articles on these 
developments, you will see what strides are being made 
to get these developments into commercial use. In the 
meantime the automotive engine designers are sure to 
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reach for greater horsepower by increasing the compre 
sion ratio and thus produce engines which require higher 
octane motol fuels in ordet to vive smooth knock free 


performance 


There is little doubt that these higher octanes are going 
to cost money, One oil company 8 going to market a 
separate high octane grade fuel so as not to penalize the 
motorist whose car will be satisfied with a regular grace 
vasoline. It seems likely that a similar system for lov 
turbine 


octane turbine fuel will be introduced if the 


engine 1s to get started into commercial use 


There are a lot of 


When will the octane race top? 
varied answers to this question, But one thing seem 
tain the octanes are going to be around for a whil 
At least long enough to pay out new 


octane inproving 


position of the 


facilite on the basis of the competitive | 


re sulting motor tue | 





These developments may affect 
the octane race... 


Turbo Autos for the Future... .p. 138 
Fuel injection Changes Emphasis p. 145 
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BURNER TURBINE EXHAUST NOZZLE 


FIGURE | 


not practical or efficient for powering automobiles 


Although the jet engine is the simplest gas turbine, it is 


BURNER TURBINE EXHAUST NOZZLE 


COMPRESSOR 


FIGURE 2—The single-shaft turbine would have to be too large to 
give adequate acceleration 


Turbo Autos for the Future 


Some development is still needed, but the gas turbine should find commer- 


cial service in automobiles within the next decade. 


Lamont Eltinge 


lard Oil ¢ 


GAS-T 


buse i, 


RBINE ENGINES for 


off-highway 


automobiles, trucks, 


and equipment are an 
Several 


working on them Respec ted engineering authorities do not 


interesting 


possibility of the next decade companies are 


agree whether or when vas turbines will enter the auto- 


motive field. Nevertheless. interest and developme nt effort 
are great 

some of the technical 
One 


There is bette: 


details of the gas 


agreement on 
turbine engine particular design 
of gas turbine appears most likely. ‘The amount and type 
of fuel it requires will be major 
ability of the 
The 


vasoline 


factors in the accept- 


gas turbine; both are 


fairly predic table 


advantages this type ol was turbine will have ovel 


and diesel engines are apparent, as are the 


hurdles which must still be surmounted, Thorough con- 


sideration of these factors gives some indication where 


and when the turbine may fit into the automotive 


vas 


ple ture 


GAS-TURBINE DESIGNS 


The term vas turbine covers a wide variety of cycle 


arrangements and equipment configurations, each of 


which has different characteristics. For instance, it covers 


a complicated 20 OOO horsepowet power rplant with mul 


tiple and turbines. intercooling, reheat, re 


compre SSOTS 


generation, and closed cycle 


Such a 


be complicated 


possibly operation on a 


but it would also 


bulky 


quently totally unsuited to automotive service 


turbine would be efficient 


vas 


xpensive heavy, and conse- 


A simple 
50 hp engine with one compressor, one turbine, and one 
burner is also a gas turbine. It is small, light, and cheap 
enough for 


automotive applications, but it would per- 


form poorly and require too much fuel. Automotiv 


gas 


] 


turbines lie between the two extremes. but are relatively 


simple 


A jet engine is basically the simple st gas turbine, As 
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FIGURE 3—The two-shaft turbine is the most attractive type for 
automobiles. 


shown in Figure 1, it consists of a compressor, burners or 
combustors, a turbine, and an exhaust nozzle, Air is com- 
pressed to 3 to 12 times its original pressure. The com- 
pressed air is heated by combustion of fuel in the burnet 
In the turbine, the hot gases expand just enough to drive 
the compressor. Further expansion in the exhaust nozzle 
accelerates the exhaust into a high-speed jet. Reaction 
to that acceleration is the only useful output of this type 
of engine, Jets are effective and efficient for propelling 
high-speed aircraft, but they are not practical or efficient 
for land vehicles, which need to have power transmitted 
through a rotating shaft. 

A single-shaft turbine, as shown in Figure 2, em- 
ploys a larger turbine to extract more work from the 
hot gases; this extra work is delivered through an output 
shaft and a set of gears. The turbine rotates at 15,000 to 
50,000 revolutions per minute, and the gears are used to 
reduce this high speed. The single-shaft turbine is being 
used successfully in turboprop aircraft and some air and 
gas compressors. They could be used to power land 
vehicles but would not be practical; turbines large enough 
to give adequate acceleration would be uneconomical at 
normal speeds and loads. 


A two-shaft turbine is the most attractive type for 
vehicles. As shown in Figure 3, it has two small turbines 
instead of a large one. The first is directly connected to 
the compressor and extracts just enough power from the 
hot gases to drive the compressor and engine accessories 
The second turbine absorbs as much as possible of the 
remaining power and delivers it to the output shaft. The 
two units are mechanically independent. The compressor 
and its drive turbine are free to run at optimum speed. 
The power turbine is geared to the wheels of the vehicle; 
its speed depends on the vehicle’s speed and gear ratios 

The two-shaft gas turbine also acts as a torque con 
verter. When the output shaft is stalled, torque is twice 


as high as 


at rated speed This characteristic 


permits 
the gas turbine to replace the combination of piston 
engine and torque converter found in many of today’s 
vehi les However. it does not completely replace the 


transmission: the turbine needs a simple transmission 
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REGENERATOR 





- 


SINE TURBINE 


FIGURE 4—The regenerative turbine uses a heat exchanger to in 
crease the efficiency of the engine 


with a reverse gear and at least two forward speeds This 
transmission might be combined with the speed-redus 


tion gears 

Contemporary two-shaft vas turbines are satisfactory 
In most respects for automotive use, but they have two 
outstanding disadvantages: they burn too much fuel and 


the exhaust is too hot. Regeneration reduces both short 


comings, which result from leaving too much energy in 
the exhaust, 


A regenerative turbine, shown in Figure 4, uses a 
heat exchanger to transfer heat from the hot exhaust to 


the cooler compressed all Lhis arrangcment reduces the 


amount of fuel that must be burned to heat the air: it 
also cools the exhaust. Heat exchangers in gas turbines 


are not new; the benefits and practicality of regeneration 


were demonstrated 17 years ago. However, conventional 


heat exchangers are too bulky to be practical in land 


vehicles, Also, gas turbines. to be efficient. must have 
heat exchangers of high effectiveness; because most of 


the available heat must be recovered, counter-flow heat 


exchange is desirable. The hot exhaust must heat air 
which has already been warmed, and the partially cooled 
exhaust should warm the cool air as it enters the heat 


exchanger. If simple cross-flow heat exchange is used 


instead of counter-flow, the 


eflectivene S will he low 


probably only 0-65 percent Recent developments ol 


apparently suitable, compact, counter-flow heat exchang 
ers seem to open the way for the use of regeneration in 
automotive gas turbines 


One type, a rotary revencrator, a shown in Figure ) 


is a dis -shaped matrix: it 1s designed to permit axial flow 
but prevent circumferential flow. As it rotates at 10 to 


LOO rpm, a section of it passes alternately through the 


hot exhaust-gas stream and the cooler compressed-air 


stream. Counter-flow heat exchange is easily achieved by 


having the air and exhaust flow through the matrix in 


opposite directions. Seals on the divider that separate 
the two streams keep the high pre ure air trom ¢ scaping 


into the exhaust duct. The matrix is much finer than 
Such small pa 


Rotar' 


o problem wear of the eals 


shown; spacings are about 0.030-inch 


aves are typical of compact heat exchangers 


regenerators have tw 
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ROTATING 
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FIGURE 5—The rotary regenerator has the problems of seal wear and 
air loss. 


and (2) air loss, which is made up of leakage past the 


seals and carry-over of compressed air in the matrix 


A recuperator, which is another kind of heat ex- 
changer, has no moving parts and does not have seal 
problems, ‘The essential part is again a very fine matrix 
that facilitates heat transfer and controls gas flow, It 
must be combined with other design features that insure 
counter-flow heat exchange. In one type of counter-flow 
recuperator, the matrix is in the center, as shown in 
Figure 6, It is made up of a number of thin sections with 
fine corrugations. Exhaust flows through alternate sec- 
tions; air flows through the others in the opposite direc- 
tion, The arrangement of the diagonal passages that lead 
to the matrix keeps the exhaust and air separated so 


they may flow from and into separate ducts 


Recuperators may be slightly bigger than rotary re- 
generators and might become fouled more easily. How- 
ever, ingenious arrangements could minimize size and 
the advantages of no moving parts and no air loss may 


outweigh the difference 


The component design of a turbine is varied to fit 
its application. ‘Two-shaft turbines appear best for auto- 
motive uses, and in most applications heat exchangers 
will be desirable. In both respects automotive turbines 
differ from aircraft turbines. Important differences are 
also desirable in the design of the components—compres- 
sor, turbine, burners, and bearings 

In aircraft the axial compressor predominates because 
it is smaller in diameter, has slightly better peak effi- 
ciency, and is easier to compound to give high pressure 
ratios. For automotive gas turbines, centrifugal compres- 
sors are better because they are lighter, cheaper to make, 
and more efficient at part load and low speed. 

To date, axial turbines have predominated in both 
aircraft and land gas turbines. However, centripetal 
turbines—sometimes called radial in-flow turbines—are 
being developed for automotive units. Centripetal tur- 
bines are essentially centrifugal compressors in reverse, 
and they appear attractive for the same reasons as cen- 
trifugal comperssors—lower cost and better part load 
efficiency. They also may run cooler and be less sensitive 


to thermal shock. 
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FIGURE 6—The recuperator is larger than the rotary regenerator but 
it has the advantage of no moving parts 


Aircraft turbines have 8 to 12 burners or an annular 
combustor with about 20 nozzles. Automotive turbines 
have only 1, 2, or 4 burners. Different fuel introduction 
systems are being developed and fuel flow and control 
systems must be simpler than the very expensive aircraft 
systems. 

Aircraft turbines use ball and roller bearings to maxi- 
mize mechanical efficiency. Automotive designers favor 
journal bearings because of lower cost and greater reli- 
ability; designers appear able to achieve these goals with- 


out too great a loss in efficiency 


FUEL ECONOMY 

The fuel economy of the automotive gas turbine de- 
pends on both thermal efficiency and fuel cost. Efficiency 
is dependent on engine design parameters which may be 
optimized only at the expense of specific weight and 
volume, cost, and maintenance. Part-load efficiency is 
usually lower than full-load efficiency; and where part 
load operation predominates, the reduction is important 
If an engine requires special, expensive fuels, fuel econ- 


omy will be poor even though efficiency is high 


The effect of design parameters is being studied 
very closely. In a gas turbine, brake thermal efficiency 
depends primarily on the amount of compression, on the 
efficiency of the compressor and turbines, on the tem- 
perature at the turbine inlet, and on the use and effec- 
tiveness of a regenerator. Mechanical efficiency, combus- 
tion efficiency, and pressure losses are less important 
The calculated brake thermal efficiencies in Figure 7 
show the effects of compression, compressor and turbine 
efficiency, turbine inlet temperature, and regeneration, 
and the general levels of fuel economy that may be ex- 
pected. The assumed conditions for the data in Figure 7 
are given in Table 1. 

Current experimental automotive gas turbines use 
1500 F, 


80 percent compressor and turbine efficiency. With these 


about turbine-inlet temperature, and achieve 
values and no regenerator, thermal efficiency increases 
from zero, at no compression or a 1:1 pressure ratio, to a 
maximum of about 18 percent, at 7:1 to 8:1 pressure 


ratio. The high-pressure-ratio engines are also more 
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FIGURE 7—The design of the turbine can have an appreciable effect 
on the efficiency. The design of the turbines represented in this figure 
is given in Table 1, 


TABLE 1 
Key to Figure 7 


rurbine Compressor 
Inlet and Turbine 
Temperature, Efficiency, 
F. Percent 


Regenerator 
Effectiveness, 


Curve Percent 


1500 st) N 
1sO0 Mt) A 
1500 KH 
1500 5) 


powerful, but they are heavier and more expensive 

If better materials or blade cooling permit the turbine 
inlet temperature to be raised from 1500 F. to 1800 I 
thermal efficiency and optimum pressure ratio are 
raised. The higher temperatures also improve the powe1 
of the engine. However, the better materials or blade 
cooling increases the cost of the engine 

Increasing compressor and turbine efficiencies from 
80 percent to 85 percent increases thermal efficiency 
about one-third and raises the optimum pressure ratio 
It also makes the engine more powerful However. more 
efficient compressors and turbines are more difficult and 
expensive to design and build 

Today, good regenerators are 80 to 90 percent effe¢ 
tive. Addition of a 90 percent-effective regenerator to a 
gas turbine increases efficiency markedly, especially at 
pressure ratios of 2:1 to 4:1. It also reduces the optimum 
pressure ratio to about 3.5:1. As with the nonregenerative 
cycle, this optimum pressure ratio increases with turbine 
inlet temperature. Optimum pressure ratio is higher if 


the regenerator is less effective 


Part-load economy is often mor 
full-load economy 


important than 
Part-load economy depends on the 
means of reducing power. Power can be reduced by slow- 
ing the engine; that reduces air flow and pressure ratio 
and consequently lowers efficiency. Power can also be 
reduced by lowering turbine inlet temperature; that too 
lowers efficiency. Actually, some combination of the 
two is used, 

A comparison of the efficiencies of different engines 
may be made by referring to Figure 8. The assumed op- 
erating conditions are listed in Table 2. For an engine 
which has a 3.5:1 pressure ratio, and 1500 F. turbine inlet 
temperature at full load, and 80 percent efficient com- 
pressor and turbines, thermal efficiency is about 13 per- 
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FIGURE 8—The effect of load on efficiency can be varied by turbine 
design, The design of the turbines represented in this figure is given 
in Table 2 


TABLE 2 
Key to Figure 8 


lurbine 
Com Inlet 
pressor and) Temper 
lurbine ature at 
Efficiency Full Load 
Percent I 


Regenerator 
Pressure Effective 
Ratio at ness, 


Curve Full Load Percent Nozzles 


cent at full load and drops steadily as load is reduced, as 
shown in Figure 8 Ihe same engine with a regenerator 
would have better economy at both full load and part load 

Detailed comparison shows a further advantage for 
regeneration. True, it doubles economy at full load. But 


at about 10 percent load, where 


automobiles operat 
most of the time, it improves economy almost four-fold 
Thus in applications where part load economy is impor 
tant, the 


regenerator 1 particularly attractive 


If temperature were maintained at part load, the 


compressor and its turbine would accelerate tempera 
ture is reduced to prevent speeding up. However, if a 


variable nozzle were used on one 


turbine temperature 


could be maintained without the speeding up, and part 
load economy would be improved. Higher pressure ratios 
would also be feasible and improved part-load economy 
could be achieved, but at the expense of some reduction 
at full load 

Fuel quality and cost information is vavue because 
experience with different fuels in automotive gas turbines 
is limited, especially in regenerative units. The automo 
tive gas turbine is not omnivorous, It will not operate sat 
isfactorily on residual fuels because they contain ash that 
forms troublesome deposits on the turbines and, if there 
is one, in the regenerator 


At the other extreme propane 


would be a satisfactory fuel technically, but the high-cost 
fuel system which limits its usefulness in reciprocating en. 
gines also limits its applicability to gas turbine vehicles 
Because turbines do not knock, there will be no need for 


high-octane fuels or tetracthyllead. On the other hand 


some fuels form carbon deposits and turbine-fuel quality 


must be controlled enough to prevent this. Fuel systems, 


too, will impose fuel-quality limitations 


GAS TURBINES VS. RECIPROCATING ENGINES 


A comparison of gas turbines with gasoline engines or 
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diesels should be made on the basis of complete powe1 
units and not of bare engines. The turbine requires less 
auxiliary equipment; so it has advantages which are not 
apparent unless complete 


the va 


power units are ompared 


Jecause turbine acts like 


a torque converter, it 


eliminates the weight, cost, and losses 


of a conventional 
torque converter in a car or the extra gears in a truck 
a cooling 


The absence of ystem also improves the com 


petitive position of turbines when installed, because the 


cooling system of a rec ipro ating engine increases we ight 


size and cost, and reduces power and economy 


Fuel economy is a big factor when comparing tu 
bines with reciprocating engines. The current nonregen 
erative turbine does not approach the thermal efficiency 
of either the gasoline engine or diesel. If higher turbine 
inlet temperatures and more efficient COMPressors and 
turbines are used, nonregenerative gas turbines of 6:1 to 
8:1 pressure ratio would approach gasoline engine econ 
omy. A_ regenerative turbine with current efficiencies 
and 3:1 to 4:1 pressure ratio could be competitive with 
gasoline engines; and with higher temperatures or effi 
ciencies, it might be better than gasoline engines and 
competitive with diesels. Nonregenerative turbines suffer 
the greatest loss in economy as load is reduced. Regener 
ative turbines and gasoline engines are about equal and 
diesels are the best in this respect. Installed in a vehicle 
the turbine should appear comparatively more economical 
because it has less transmission losses and no fan losses 

‘The use of heavier and che ape! fuel will also aid the 


When 


the turbine fuel envisioned now is marketed extensively, 


turbine in comparison with the gasoline engine 


its cost could be just below that of regular gasoline 
‘Turbine fuel would be heavier and the greater heat con 
tent ol 


a gallon would benefit turbines about 5 percent 


more on fuel expense. ‘Thus the gas turbine is about 8 
percent ahead of the gasoline engine to start with, It 
does not have these advantages over diesels and probably 


would be at a disadvantage 


low weight is the outstanding advantage of the gas 


turbine. A nonregenerative turbine weighs about one 


pound per horse powe! that is only one-fifth as much as 
gasoline engines and one-twelfth as much as high-speed 
diesels. A regencrator about doubles the weight of the 
turbine and halves the advantage. However, the regen 
erative turbine is much lighter than reciprocating en 
gines. Reduced transmission requirements and absence of 


a cooling system increase this advantage in vehicles 


Small size is a lesser advantage of the 


advantage over diesels is greater than that over gasoline 


turbine; the 


engines, A regenerator decreases the advantage of the 
turbine but a simpler transmission and no radiator in 
crease the advantage The turbine allows more freedom 
in the shape of the power plant and that freedom may 


be mnportant in automobiles or earthmovers 


The big unanswered question is| “How much will 
it cost to build a gas turbine?” Any cost comparison 
should be made at equal produ tion rates, because quan 
turbine 


tity has a great effect on cost. Th is smaller, 


lighter, and has fewer parts, so it should be cheaper than 
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reciprocating engines, This cost-weight relation has been 
true for aircraft engines. One builder found that in equal 
quantities jet engines cost slightly less than gasoline air- 
craft engines of about the same weight. Consequently 
being more powerful, turbines cost less per horsepower 

On the other hand, if turbine blades must be made 
out ol expensive alloys, cost will be raised. Also, produc - 
tion of alloying metals is limited and the possibility of 
finding enough for 8 to 10 million turbines per year must 
be considered, With one present alloy, the scarcest metal 
would be nickel, with turbines taking 80 percent of 1950 
| S 


would certainly affect markets and prices but it does not 


consumption, This is a significant amount and 


seem absolutely prohibitive. Cheaper and more-abundant 
high temperature materials are being sought and that 
seems the desirable and probable route, Some possibilitic S 
are boron and molybdenum alloys, and certain oxides 
and carbides. The oxides and carbides tend to be brittle 
but this may be less of a problem in automotive units 
than in aircraft engines. Blade coatings are also possi 
bilities 

In cost, too, the simpler transmission requirements are 
an advantage for the turbine although the high-speed 
reduction gears could offset this advantage. Over-all, the 
turbine appears to have a possible cost advantage 
Less maintenance wil! be 


bines but the maintenance that 


required for the gas tur- 
8 required will necessi 
tate new equipment and techniques. ‘Trained personnel 
will be needed 

Regular day-to-day maintenance should include the 
use of less lubricating oil and fewer oil changes, the 
absence of need for antifreeze, flushes, and fan belts, and 
a reduction in tune-ups and checks of spark plugs and 
points or injection systems On the other hand, some type 
of fuel system must be used, and it will require servicing 


Major overhauls could be When they 


occur, the lightness and simplicity of the turbine should 


less frequent 
simplify and speed the job. Conversely, because of the 
very high rotative speeds, balance will be important. Also 
some types of turbine metals require replacement on a 
time schedule rather than only when there are outward 
signs of distress. For fleets. this might fit into scheduled 
maintenance very well. but for most automobile owners 
it would be a new way of doing things Lhe regeneratol 
might add to maintenance problems; cleaning or replace 
ment would be necessary when effectiveness dropped or 


when pressure drop became too high 


Noise and vibration a: 
Although unmuffled turbine 


other factors to considet 
engines Can emit a high 
pitched nose this noise is no greater than that of an 
unmuffled reciprocating engine operating at full power 
The noise can come from compressor inlet, turbine out 
let. or highly-loaded hich speed gears Due to the high 
pitch, the noise is easier to muffle than the noise from 
reciprocating engines; so turbines should be quiet if both 
intake and exhaust are fitted with silencers, and if gear 
noises are minimized or absorbed 

Jecause there is no re iprocating motion, turbines are 
much smoother than reciprocating engines. This reduc 
tion in vibration has been apparent in the application 


made to date 


Exhaust from a gas turbine shoul! be cleaner than 
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It should 


not form smoke like a diesel or emit carbon monoxide ot 


that from either a diesel or gasoline engine 
incompletely burned fuel like a gasoline engine Neverthe- 


less, poor combustor design and the use of poor fuel 


could cause smoke or odor 


The safeness of turbines is frequently mentioned in 
connection with “searing” exhaust and “flying apart” of 
the turbine wheel. At the engine, turbine exhaust at 400 
1000 F 


than gasoline engine exhaust at 


nonregenerative 1s cooler 
1200 to 1400 F Sut. 


because there is less of the gasoline-engine exhaust it 


F. regenerative and 


cools faster in the exhaust pipe and is cooler at the outlet 


than the exhaust of a nonregenerative turbine. The ex- 


haust ol the regenerative vas turbine is quite cool, how 
ever, and is not a problem 

Turbines would come apart if run too fast and the 
power turbine will accelerate rapidly if unloaded. How 
ever, it will not exceed twice normal operating speed, 
and if designed for this speed it should be quite safe 
Even if a failure occurs, it is not the major castastrophe 


sometimes envisioned 


The temperature sensitivity of gas turbines is 
greater than that of reciprocating engines and in most 


A tur- 


bine loses 15 to 20 percent in powel! if ambient te Tipe rature 


cases this temperature sensitivity is a disadvantage 


This loss is 2 to 3 times 


is increased from 60 F, to 120 F 
as great as the loss sufle red by gasoline oI du se] engines 
The difference would be less if an 1800 I 


used instead of a 1500 F. one 


turbine were 
On the other hand, a tur 
bine gains mor in power at low temperatures and in 
sore applications this could be an advantag« Fuel con 
sumption 1s also better at low te mperatures 
has one advantage and 


In starting, the gas turbine 
one disadvantage. At idling speed, the turbine has mor 
inertial energy than reciprocating enegmes herefore a 
bigger starting motor is required or a longer crankin; 


period, Starting can take as long as 15 seconds. On the 


other hand, the engine is ready to deliver full power a 
lightness of the 


a long warm-up period is not required. The tur 


soon as it Is running. Because of the 
parts 
bine will start at much lowe1 temperatures than recipro 
cating engines; that can be important in cold climate 
The throttle response depends on the relation of 
horsepower to speed Neither the gas turbine nor the 
gasoline engine exactly meets the level-road-horsepowet 


requirement of an automobile at all speeds, as shown in 


Figure 9, and differences in throttle response are based 
partially on the way the engines are adjusted to meet thi 
requirement At intermediate engine speeds the gasoline 
engine can produce much more powe! than is required 
The horsepower is reduced by throttling. so a large re 
serve of power is available almost instantly when the 
throttle 1S opened 
With the gas turbine, the available horse power is much 
closer to the horsepower requirement and there is littl 
acceleration Also 


reserve tor it is not practical to 


throttle a gas turbine; with the much greater air flow in 
this type ol engine throttling imposes severe 


Therefore 


section of the turbine is lowered to reduce 


penalties 


on fuel economy 


the speed of the compresso! 


hor se pow I 


to the road requirement. The torque-converter charac 
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HORSEPOWER 
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FIGURE 9—The horsepower available from a gas turbine is so close 

to the horsepower requirement of an automobile that there is little 

reserve for acceleration 


teristics of the two-shaft turbine adjust for the small 


difference in speed. Horsepower may also be reduced by 


lowering the turbine inlet temperature however, this 


requires variable nozzles and, even with them, can only 


be done to a limited extent because it reduce 
When the 


powell the 


economy 
drives depresses the accelerator to get more 
turbine must accelerate 
Dela of 5 to 15 
between idle and full 
However, the dela rom part throtth 
hortes If the ga 


become acceptabl lo passenger Cal the delay 


compressol and it 


to produce it. This takes time seconds 
are experienced in current unit 
horsepowe! 
turbine 1s to 


full horsepower is much 


between 
1 ) 


idle and full hor epower must be reduced te | ol 


econds by reducing rotor inertia ncreasing turbine inlet 
temperatures during acceleration, or raising idle speed 
The vas turbine cannot be expected to surpass the gaso 
line engine in throttle response but will probabl ip 


proat h it « lose ly ( nough to be acce ptabl 


APPLICATIONS AND INTRODUCTIONS 
Over-all, the 


( lopme nt work remain 


turbine has promise; but plenty ol at 


to be done. ¢ peciall on details 


and manutacturin How soon gas turbines become avail 


ible in various commercial appli ition depend on the 


! clopment eflort 


intensity of de ey clopment work is 


being done and some de clopments have been unveiled 
ecm to be moving ahead. although the 


The turbine 
tatus and outlook in each industry are different 
sense that automobile take the greatest number of en 
gines, they are of greatest unportance. Also, because of 


the effects of fuel a change-ovet once well undet 


uppl 
way. would probabl ie completed quicker, Some of the 


opportunities for the turbine in other applications are 


given in the ace ompanying box 


Regenerative gas turbines seem to be the best type 


for automobiles because of their bette part load econ 
omy. Chrysler has one a Plymouth; it ha 
on the streets and ivhwa of the midwest and in 
March, 1956 was driven from New York to Los Angeles 
General Motors has Firebird I], a four 
dream cat it is powered by a regenerative 


Ford ha 


gas-turbine de 


been driven 


unveiled the 
passenger 


gas turbine published several papers on its 


elopment Pach ird 1} ilso vorkKing on 
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Turbo Autos for the Future .. . 





turbines for automobiles as are Rover, Austin, Fiat, and 


‘Turbomeca in Europe 

Novelty and sales appeal are inviting plums luring the 
auto builders to market turbine-powered cars. An easiet 
engine to style around and even the possibility of putting 
the engine in the rear without upsetting weight distri- 
bution are other possible advantages, On a more mun- 
dane basis, turbines can provide less maintenance and 
smoother operation, Even now, fuel economy seems to be 
good enough that it is not a major deterrent, and it is 
expected to improve. Throttle response and a means ot 
substitute for braking-on-the-engine need the benefit of 
development, but should not be major problems. This 
leaves as the major factors in introduction initial cost 
and the development of manufacturing techniques to 
make cost reasonable. If gas turbine automobiles are to 
be anything but a novelty, they must be about as cheap 
or cheaper to build than gasoline-engined automobiles 
Any extra engine costs must be offset by permitted sav- 
frame and/or 


ings on the cost of transmission, radiator 


running geal 

With so many companies working on it, development 
should be fairly rapid. It should lead to the introduction 
of turbine-powered cars in the next decade, A European 
sports car with a gas turbine is expected in the next year 
or two. In the U. S.. 


little later—about 1960 


introduction will probably be a 
A special car like a Thunderbird 
or Corvette appears to be the most likely place; volume 


is low, and price is of secondary importance Several 
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years of experience with such units in the public’s hands 
should prove or disprove gas-turbine autos and allow 
time for further manufacturing development. Until then, 
it will not be possible to determine with certainty 
whether gas turbines will replace gasoline engines in 
automobiles 

If the turbines prove best it will take several years of 
“tooling-up” before large-scale introduction can take 
place. Even then it will take several years for change- 
over and the production of cars, so it appears reasonable 
to guess that, even being optimistic, it will be about 1970 
before there will be turbines in as many as 10 percent 


of the cars on the road, After 1970, build-up could be 


~~ 
— 


rapid 





®@ Portable Power bocing, Solar, and Continental are 
building turbines that will be useful in a number of mis- 
cellaneous applications like fire pumps, air compressors, 
stand-by service, and special vehicles. Some others in the 
field are AiResearch in this country, Blackburn and Rover 
in England, and ‘Turbomeca in France 

The current deterrent to introduction is cost, A 50-hp 
engine costs about $5000 and a 200 to 500-hp turbine 
costs $20,000 to $70,000. If production is increased, price 
should fall and commercial application should begin. This 
introduction could be spurred by any company’s decision 
to start volume production The next 3 to 5 years may 
see the commercial introduction of special gas turbines and 


sales of several thousand annually 


® Off-Highway Equipment —[n off-highway equipment, 
there seems to be a need for more powell The two-shaft 
unit is attractive, and its torque converter characteristics 
would make it a natural for a booster power plant. Other 
characteristics that appeal to the equipment designers are 
the potentially lower cost, ability to digest dirty air, and 
improved visibility 
interesting, and their other advantages may outweigh the 


Nonregenerative turbines seem most 


deterrent of poorer fuel consumption, 

At least three of the major builders of off-highway 
equipment are developing gas turbines, and many engi 
neers feel that this part of the automotive industry may be 
the first to use turbines. Introduction in 3 to 5 years is pos- 
sible 


® Railroad Locomotives— Gas turbine locomotives are 
currently in everyday service on the railroads. The Union 
Pacific is operating 23 G. E. gas-turbine locomotives of 
+500 hp and has ordered or optioned 45 more of 8500 hp 
Other gas turbine locomotives are operating in England 





Here are some other applications which may usher gas turbine into prominence 


and Switzerland. The U. P. units are nonregenerative and 
are used in heavy-duty mountain operation so that they 
run near full load where their efficiency is best. For light 
load or idle, the turbine is shut down and a diesel is used 

\ peculiar and important feature in the U. S. railroad 
picture is the recent change to diesel-electric locomotives 
Most are less than 10 years old and no one knows how 
long it will take to wear them out 

While complete scrapping of locomotives would be ex 
pensive, a change of engines in the same car body would 
only cost about 20 percent as much and appears mor: 
probable. Replacing the standard 1500 to 1750 horsepower 
diesel engine with a 3000 to 4000 horsepower gas turbine 
would be one way of upping locomotive power and might 
be attractive in some cases as train speeds are increased 
Boeing-Kenworth truck and 
examples ol gas 


@ Trucks and Buses — lhe 
General Motors 
turbines in highway trucks and buses. Both had two-shaft 


Turbocruiser bus are 
nonregenerative units, They were satisfactory in most 
respects except fuel consumption. A regenerator seems de- 
With trucks up 
against weight and length laws, the turbine means more 
A simpler transmission adds to payload 


sirable although not absolutely necessary 


payload and profit 
and means less driver fatigue; 
the chance to shift into reverse and use the turbine as a 
powt rful dynamic brake is attractive. Braking on the com- 
pressor is another possibility. Less maintenance and a non- 
smoky exhaust are added advantages. For these applica- 
tions initial cost must be reasonable 

It seems the turbine may find some special applications 
in the truck field in as little as 3 to 5 years. However, a 
general change-over will require turbines that will take 
longer to develop and the change-over will be slow. Light 
truck applications may well follow automobiles 


in mountainous operations, 
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FIGURE 1—Fuel injection adds a new element of control to the burning process of an internal 


combustion engine 


Fuel Injection Changes Emphasis 


This development in engine design indicates that the emphasis in motor fuel 


quality will shift from octanes to volatility. 


A. E. Cleveland 
Ford Motor Company 
Dearborn, Michigan 


MUCH IS BEING written and said about gasoline 
injection. It is a logical development, not so much for 
what it does, but for the new avenues of engine design 
that will be opened by successful application by a mass- 
produced and economical fuel injector. In all probability 
the first popular fuel injector will be the one which in 
performance most nearly resembles the carburetor, and 
it is doubtful whether at first it will show any great or 
radical improvements over the carburetor. However, in- 
creased familiarization with the equipment by the public 
and the adaptation of mass production techniques with 
consequent savings will soon permit advances in injector 
design and in the engines to adapt them to injector op- 
eration. These advances will produce results worthy of 
the engineering time and effort spent in the development 
A fuel injection systern is shown in Figure 1 

Nor will that be the end. New combustion chambers 
can be designed around injectors, With fuel injection, a 
new element of control is introduced into the burning 
process, and where the ultimate end of developments 
centered on controlled burning may be, it is impossible 
at this time to predict. We can say that some laboratory 
work has shown remarkable possibilities for improved 
thermal efficiency as well as complete octane insensitivity 
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with controlled burning. However, don’t expect this the 
year after the injector is first introduced. It is the ultimate 
end-result of a long breed of developments, all of which 
must have public acceptance and meet the requirements 
of mass production techniques, and any one of the de 
velopments may become the end of its breed 

Another possible line for engine development is in the 
burning cycle itself. We call the present conventional 
gasoline engine the Otto-cycle engine and contrast it with 
the diesel-cycle engine. This is because the combustion is 
supposed to occur at constant volume as in the cye le pro 


posed by Mr. Otto 
sure as in the cycle proposed by Mr 


Figure 2) and not at constant pres- 


Diesel, Well, of 
nothing 1s pertect and the gasoline engine isn't 


course 


Figure >) 


combustion P 


operating on constant volume 


and the Diesel not on constant pressure There is a lot 
that can be ac« omphi hed by a thorough study of the com 
bustion chamber and the possible shapes In conjunction 
with the timed valve fuel feed and ignition events that 
control combustion. It is possible that the end result of 
such studies may be more rewarding than the gas turbine 
particularly because it can be brought about with fewer 
changes in parts and in a shorter period of time. Any 
change along this line would retain the present horse 
power! breed as represented by the torqut speed curve 
relation, but it might prove to be a much less octane 
critical feeder 

All of the items dis 


Now as to fuels and fuel systems 
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Fuel Injection Changes Emphasis... 
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FIGURE 2—Theoretically, the Otto-cycle produces energy at constant 
volume while the diesel-cycle does this at constant pressure 


cussed will have a possible effect on the fuel requirements 
of the passenger car of the future. It is to be emphasized 
that the time 


requirement of each of these possible 


developments is proportional to its departure from the 


i 


conventional. ‘Therefore, fuel injection, with performance 


characteristics similar to the conventional carburetor, is 
apt to precede throttle-less engines; and many lines of 
conventional reciprocating engine developments will pre 
cede the adoption of a radically new engine such as a gas 
turbine, It is, therefore, not probable that the change in 
fuel requirements will be a sudden one, Of the possible 
developments that may aflect fuel requirements for future 
cars, seve ral are designed to cut down the octane sensi 
tivity of the engine. By that I mean not just an unproved 
ability to appreciate commercial type fuels, but the ability 
to operate at increased compression ratios on fuels of 
substantially the same or lower octane numbers 

Fuel injection systems, although equipped with many 
more devices, such as pressure fuel supply systems, vapor 
bleed systems, and vapor separators, are still fundamentally 
much more vapor critical than the carburetor, and fuel 
volatility will have to be watched more closely in injector 
equipped cars than in carburetor equipped cars Larger 
engines also mean more rejected heat, and there appears 
little relief from the crowded engine compartments dic 
tated by styling trends and increased accessories, In short, 
volatility 


it is probable that in the car of the future 


characteristics of the fuel will be a more important and 
more competitive quality than will octane number, I say 
this because there are immediate as well as possible fu 
ture design trends which will tend to minimize the detona- 
tion problem but will increase the importance of the 
effect of low boiling point volatility For example larger 
engines mean tewer wide open-throttle accelerations, with 
consequently less severe detonation: however, larger en 


gines mean more crowded engine compartments and 


higher under-hood temperatures, Higher under-hood tem- 
peratures result in higher pressures for the same fuel 
volatility, with increased tendency to vapor lock and hot- 
starting difficulties 

Lowe! hood lines make for improved styling, better 
driver visibility, and last but far from least, increased 
Lower hood lines however, 


demand mean 


customer 
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Here is a comparison between the actual Otto-cycle and 
the diesel-cycle 


FIGURE 3 





crowding the au cleaner down over the carburetor, cut 


ting down on the under-hood air, with increased con 
gestion of parts. ‘This also means less heat removed and 
higher under-hood temperatures with the resultant vol- 
atility problems, ‘This lowered-hood trend also increases 
octane requirements slightly because of the in reased in 
take-air temperatures. However, it is not nearly as critical 
to octane number requirement as it 1s to volatility, due 
principally to the fact that octanes are a factor only to a 
running engine and a moving vehicle. Volatility problems 
are most severe in a vehicle stopped iulter a pe riod of hard 
running. In the one case, moving air is available to mini- 
mize the problem In the other, the heat builds up and 
boils the fuel from the lines 

Projected developments in the ummediate and more 
distant future all tend to magnify the problems con- 
nected with the handling of low-end high volatility. Many 
of these developments, on the other hand, tend to de- 
crease the inportance of detonation control, or octane 
numbers. We might safely conclude, therefore, that in the 
future we should give more cooperative attention to the 
study of te hniques and a technical language for volatility 


than we give to a study of octane numbers Poaheod 
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What Others Say About Higher Octanes 


Here are some comments by two other authorities concerning the recent 


engine developments. 


G. J. Huebner, Jr. 


xecutTive Enaineer 


f 
Chrysler ¢ 


Detr ; 


PTHE COMMENTS which we have to offer are more 
in the nature of picking out staal] details rather than any 
general criticism. Most of the points (in the preceding 
are so well covered that no comment is neces- 
entitled Fuel 


Changes Emphasis, one thing might be added which may 


articles 


sary. In Cleveland’s artick Injection 


change the conclusions slightly. One of the effects of fuel 


injection would be to allow increases in’ volumetric 


Even with no 
eflect 


efficiency of the reciprocating engin 


further increase in compression ratio the would 
be sufficient initially to probably indicate the need for 
higher octane fuels because of a denser charge in the 
cylinder. Of course, Cleveland’s other comments about 
large size engines requiring less wide-open throttle is still 
applicable, but other things being equal for two othet 
wise identical engines, a well engineered fuel injection 
system could necessitate a higher octane requirement 

fuels will certainly be even 


Since the fuel is o1 


In addition, highr octane 


more available in the near future 
will be available, the tendency of automotive engineers 
to take advantage of thei opportunity to increase com 
pression ratios could easily continue 

Cleveland’s comments on fuel volatility with respect 
to injection systems are quite true, The injection system 
is not a cure-all which will allow higher fuel volatilit 
and, in fact as he points out, may mean the reverse 

Eltinge’s article on gas turbines is excellent background 
information. We cannot quite agree with him in his con 
clusions that the two shaft turbine needs two forward 
speed changes. We actually do not know, but there is 
a strong possibility that only reverse and direct will be 
needed 

I think that Eltinge has been a little bit rough on the 
ric kel problem He has pl ked one alloy whi h has been 
public ized by one research group and points out that this 
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F. C. Mock 


; 


WE ARE 


tion will not 


RATHER firmly convinced that fuel injec 
greatly change the octane requirements lon 
present automobile fuels 

It will appreciably increa the horsepower at high 
regards over-all fuel 


peed be somewhat beneficial a 


economy, and permit a great reduction in exhaust au 
pollution and unpl Sant smog cllect 

As Cleveland pom out, fuel myection tems tend 
to be some what more affected than the carburetor by 


high volatility fuel; however, the corrective steps in fuel 
systems that we would have had to make with carburetor 
installations anyway vill also meet thi problem with 
myection 


Much 


jection on large truck and bus engines than on passenger 


greater improvement vill be ive by fuel in 


car V-eight equipment, where short compact manifolds 


and automatic transmissions make carburetion relatively 
imple 
turbine | hve eal 


The automobile ga iway 


Qn account of its tendens toward hich fuel con ump 


tion any sign of shortage in domestic petroleum supply 


could further postpone its use 





vould take 80 percent of the 1950 | consumption 


[his seems to be an unfair inference since it would obvi 


, 
ously be impossible to manufacture large quantities of 


turbines on that basis. and no serious conside ration should 


be given toward the use of an alloy such as this and other 


critical material In quantithe He j quite correct im 
is beine done on metal 


ind e might add that 


pointing out that much work 


lurgical problems on gas turbine 


Triue h prot re 1s hye Init Ith ice 


In regard to comments on noise and vibration. Eltinge 


ha not noted that the regenerator is a uperb exhaust 


silencer so that the problem of silencing the turbine is 


thereby sub tantially reduced 
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FIGURE 1—The Penex process isomerizes a mixture of pentanes and FIGURE 2—The process may be operated on a once-through or a 
increases the clear octanes over 11 numbers recycle basis. Here hexanes are isomerized once-through. 


lsomerize C. 


IN THE PAST pentane and hexane 
fractions have been thought of as be 
ing of good motor fuel quality. How 
ever, at the octane levels faced in the 
near future, an inspection of ‘Table 1 
indicates that there are a number of 
compounds whose use should be mint 
mized due to their low octane ratings 

Universal Oil Products Company 
has recently announced the avail- 
ability of the Penex process, which 
can readily upgrade low octane pen- 
tane and hexanes by isomerization 
High yields of liquid products are ob- 
tained by catalytic processing at mild 
operating conditions and without 
catalyst regeneration. ‘The reaction is 
carried out in the presence of hydro- 
gen, but with most feeds the consump 
tion or production of hydrogen is in- 
significant, and the small net purge 
requirement can be supplied from re- 
forming units 

Figure | is a flow diagram of a 
Penex unit for recycle processing 
mixed pentanes 

The pertinent results from such 
processing of pentanes in a Penex 


unit are shown in ‘Table 2 


The flexibility of the Penex proc 
ess makes it possible also to process 
hexane fractions in a manner to meet 
the specific needs of the individual 


refiner. A simple Penex plant for 
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and C, With Penex 


once-through processing of hexanes 1s tane in excess of 100. In Table 4 are 
shown in Figure 2. In Table 3 are given data on such an operation 
given yield and octane data typical This article condensed from a paper 
of this processing procedure by H. W. Grote of Universal Oil 
Addition of an aromatic separation Products (¢ ompany, Des Plaines, Ili 
step makes it possible to convert the nois, Original presentation was before 
hexanes to high octane isomers and the Pennsylwania Grade Association 
the naphthenes to benzene, giving a Meeting at Bradford, Pennsylvania, 


total product of leaded research oc- on June 13, 1956 ++ 


~~ 


TABLE 1 TABLE 3 


Octanes of Hydrocarbons in Pentane- Once-Through Processing of Hexanes 
Hexane Boiling Range 


Hexane Stabil- 
Boiling | Research Octanes Splitter ised Total 
Point, Over- | Reactor | Product 
COMPOUND t ic Clear +3 ce Hexenes head | Effluent Liquids 


Isopentane y 9! 103.5 Yields Volume ‘ 100.0 42.5 
Norma! Pentane 7 85.0° F-1 Octanes : 
Cyclopentane 120.7 101.4 Clear 62.0 45.5 
+ 3 ce. TEL/Ga 85.0 

2,2, Dimethy!butane 21.5 104.3 R.V.P., pai 6.1 
2,4, Dimethyl butane } 2 107.8 

2 Methylpentane § } 03.1° 

3 Methylpentane 5 74.5 93.5° 
Normal Hexane 5.7 2 65.3° 
Methyleyclopentane 1 P ! 103.8 
2,2, Dimethy! pentane 74.6 2 103.3 
2,4, Dimethy!pentane 176.4 96.6 TABLE 4 
Benzene 16.2 5 2 
Cyclohexane 77 } 7 Recycle Processing of Hexanes With 
2,2,3, Trimethylbutane i 7 Aromatic Extraction 


* Undesirat PRODUCTS 

Feed 

Mixed Non 

Hex Aro Total 
TABLE 2 anes matics | Benzene Liquids 


Penex Processing of Pentanes Yields and Co 
trations, V« 
{ Feed 
PRODUCTS Cyclopentane 
Hexanes 
Feed, Iso- Hexanes| Total Methyleyelo; 
Mixed | Pentane| and Product tane 
Pen Fraction| Heavier | Liquids Cyclohexane 7 
tanes Benzene 10.0 
Yields, Volume ‘ 100.0 
F-1 Octanes F-1 Octanes 
Clear 79.2 { Clear 
+3 ce. TEL/Gal. 95.2 j 7 + 3 ce. TEL 
R.V.P., psi 18.2 


100.0 
100.0* AAO 


(ral 0.2 98.5 108.0° 100.8 


* Some non-arcmatics present 
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Automation Today 


System instability is a problem 
in the application of automatic control. 
Here are some graphical methods for pre- 
dicting and correcting process instability. 


Theodore J. Williams 
USAF Institute of Technology 
Wright-Patterson AFB, Ohio 


IN THE PREVIOUS article we have shown the in- 
fluence of the various types of controller action upon the 
dynamic equations of relatively simple linear processes 
From this we postulated the physical effect of the con- 
troller upon the process in question. At that time the 
problem of system instability was mentioned as a limiting 
factor in the application of automatic control to a petro- 
leum or chemical process. Now we will investigate some 
graphical methods of predicting and correcting process 
instability, 


DETERMINE PROCESS STABILITY 

There are two basic methods for determining the 
response of a physical system to an external source of 
error or upset and, along with this response, the stability 
of the system when subjected to this upset. By response 
and stability we specifically mean: how rapidly does the 
system react to the upset; what is the shape of a graph 
of the output variable of the process versus time; and 
finally does the system eventually stabilize at some new 
operating point or is it forced completely off-specification 
with no hope of return to an acceptable operating point 
or condition ? 

These two methods, which will be discussed herein, are 
transient response and frequency response.‘ Both are im- 
portant in the study of automatic control because of 
special advantages which are possessed by each one alone 
These along with the particular disadvantages of each 
method will be given in this discussion. 


Transient Response will be considered first. We have 
already considered the response of a multicapacity sys 
tem when subjected to a step function, that is, a sudden 
permanent change in the input variable. This was shown 
in the curves given in Part 2 of this series, These curves 
turned out to be exponential functions whose general 
shape and slope were a function of the number and size 
of the time constants in the system, Curves of this type 
can be obtained for any postulated system by solving 
the differential equations of the system using the step 
function as the forcing function or input to the system in 
order to obtain the variation of the desired output vari- 
able of the process in terms of time, t. 

Due to the nature of the mathematical representation 
of the step function, these resulting general equations 
must usually be solved by Laplace transform or similar 
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FIGURE 20—The transient response may range from very slow (a) to 
Some of the characteristic types of response are shown 


very fast (e) 


here 
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FIGURE 21 


In frequency response, the magnitude ratio is the quotient 
of (a) divided by (b) 


operational calculus methods when hand methods are 
used.,' However the equations for processes fitted with a 
feed-back loop and parti ularly those fitted with control 
solved by thi 


equipment can only be method up to a 


relatively low degree of comple KIT Beyond this the 
methods of the Laplace transform are unwieldy from the 
alvebrai 


the sheer size of the manipulations involved 


Then an electronic computer is necessary 

Lhe re sponse ol a physical system to the step input 1s 
olten obtained experimentally. This is particularly im- 
portant in the case of an involved piece of equipment 
whose differential equations are too complex for even 
electronic computer solution or whose time constants are 
unknown. ‘The step input can be readily simulated in the 
physical system by a rapidly opened valve, an on-off 
switch, or a sudden change in the 


troller 


set-point ol a con- 


Whatever the method of solution employed, five dif- 
ferent types of curves may finally be obtained. These are 
shown in Figure 20 and are called respectively, stable and 
overdamped, stable and critically damped, stable and 
unde rdam pe d, conditionally stable or oscillatory, and un- 


stable 


Most fluid flow and heat transfer processes such as 
occur in the petroleum and chemical industries give 
overdamped or criti ally damped curves when no con- 
troller is attached to the process \ phy sical example ol 
the underdamped type of curve is best exemplified by 
the action of a spring which is subjected to a displace- 


When the 


assumed to have a smaller and smaller value the degree 


ment and then released spring friction 1s 
of oscillation increases until for the case of the perfect 


spring, i.e., no internal friction, the conditionally stable 
or permanently oscillatory system is obtained. The un- 
stable condition is not normally present in purely physical 
involving 


systems but can easily be present is those 


exothermic chemical reactions 

Whenever a feed back loop and an automatic con- 
troller are added to a physical system, that is, whenever 
a closed loop system is formed, the possibility of an 
oscillatory or unstable system is an ever present danger 


It exists when the values of the control constants are too 
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FIGURE 22—The frequency response of a system may be represented 
on a Nyquist diagram 


large. Too large a controller constant results in a correc 


tion whose effect is larger than that of the original 
disturbance. The effect of this larger correction is then 
amplified by subsequent corrections with the result that 
variations of the output variable quickly get out of hand 

For a linear system the size of the input step function 
has no bearing on the stability of the system. For non 
however, the size of the 


linear systems step may be 


very important factor in stability 


Frequency Response determines a process-controllet 
system response and stability by applying a sine function 
disturbance 


rather than a step function to the input 


variable, The graph of magnitude versus time of the 
output variable is then compared to a similar graph ol 
to deter- 


the disturbance applied to the input variabl 


mine a) the magnitude of the peaks of the output as 
compared to the input, and (b) the time differentia 
between corresponding points on the two curves as com 
pared to the time required for one complete cycle of the 
sine wave applied at the input. A magnitude ratio which 
is the ratio of the amplitude or size of the output wave 
compared to that of the input wave is thus determined 
he value of this magnitude ratio may be greater or less 
than 1.0 depending upon the nature of the process and 
The time variation between common 


hift and 


the control applied 
points on the two waves is known as the phase 
is expressed in degrees of arc where the time of the com 
plete sine wave corresponds to 360 degrees of ar A 
diagram of these concepts is given in Figure 2] 

lhe magnitude ratio and the phase shift of the output 
variable are a very definite function of the frequency o1 
repetition rate of the applied sine wave and thus they 


must be determined for a wide range of frequen ies U 
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FIGURE 23—In the Bode diagram log of the magnitude ratio and the 
phase frequency measured in radians per second shown 

















FIGURE 24—To assure stability, the output response should fall within 
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FIGURE 25—In the Nyquist diagram, a system is stable provided the 
curve of increasing frequency does not intersect the 180 degree phase 
line to the left of minus one. 


equations must be included in the general equations of 
the process prior to solution which greatly increases the 
complexity of the mathematics involved. As just men- 
tioned, this added complexity is usually unnecessary in 
working with frequency response, 

There are two common methods for using the open 
loop frequency response data to determine the proper 
controller to use on a process and to check the stability 
of the resulting process-controller complex. These are the 
Nyquist® and the Bode® methods. 

The Nyquist method plots magnitude ratio on a radius 
scale and phase shift in degrees on a circular diagram, 
Figure 22 

The Bode method consists of two graphs. One plots 
the logarithm of the magnitude ratio on the ordinate 
versus the logarithm of the frequency on the abscissa. 
The other plots the phase shift in degrees versus the 
logarithm of the frequency, These are usually plotted 
on the same sheet of paper to facilitate 


Figure 23 shows this comparison. 


( ompal ison 


Frequency response methods bear an additional ad- 
vantage over transient response methods for theoretical 
work in that both the Nyquist and Bode plots may be 
approximated, (for linear systems), from the transfer 
function equations themselves, ‘Thus the labor of solution 


of the differential equations is avoided 


Still another type of graphical method has recently 
been receiving wide attention. This method also uses 
the transfer function form of the differential equations 
of both the open loop format of the process to study 
theoretically the stability and response of the system. 
This is the Evans or root-locus method.’ However since 
its use involves a considerable knowledge of the use and 
manipulation of electrical vectors and complex variables 
it will not be discussed here beyond this brief mention. 
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FIGURE 26—1In the Bode plot, the intersection of the magnitude ratio 

curve with the zero axis must be at a lower frequency than that at 

which the phase shift plot intersects the 180 degree line in order for 
the system to be stable. 






CRITERIA FOR STABILITY 

Transient Response methods derive an actual plot of 
the action of the output variable of the process with time 
Mere inspection of these results should determine directly 
whether the process plus controller is stable, oscillatory 
or unstable. However, experience has shown that the 
best controller action is obtained if the following addi- 
tional rules are also obeyed:"* 

1. Critical damping, while the most desirable, is very 
hard to obtain; therefore, to avoid the sluggish 
action of overdamping, choose the controller con- 
stants so that a slightly underdamped system is ob- 
tained. 


2. Regulate this underdamping so that the initial over- 
shoot is less than 20 percent of the magnitude of the 
difference between the initial and final control 
points, 


. Further regulate the system so that the magnitude 
of successive oscillations are less than 
1 | l 
¢ 2716 * § 
of the immediately preceding one 
These points are illustrated in Figure 24. The prope 
choice of a controller to effect this response must be 
done by trial and error means remembering that deriva- 
tive and proportional response tend to speed up the 
process and thus reduce the damping on a system while 
integral control makes a system more sluggish, i.e., in- 
creases the damping 
Frequency response criteria are applied to the diagrams 
of Figures 25 and 26 to determine whether or not the 
system plus controller will be stable, 


End of Part 4. Part 5 will appear in an early issue of 
PETROLEUM REFINER 
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When Will Shale Oil 
Compete With Crude? 


With advanced methods, shale production cost 


is claimed to be as low as crude oil being recovered in 


many U, S. fields. 


Volume throughput and continuous retorting 


operation are the big factors in bringing down the cost. 


OIL FROM SHALE soon may become 
competitive with crude oil. Engineers 
say that soon it will be possible to 
produce shale oil, or “kerogen,” at 
the same cost that crude oil is being 
produced from many U. S. fields. 

A competitive cost for the shale oil 
would be based on volume throughput 
and a continuous retorting operation 
Methods 
oped by the U 


involved have been devel- 
S. Bureau of Mines 

Billions of barrels of oil are locked 
in Colorado’s reserves of oil 
The U 


given the bureau the job of finding a 


vast 


shales. S. government has 
way to produce this oil economically, 


and the bureau has been devoting 
continuous efforts to the assignment. 
The oil industry naturally has kept a 
close check on these efforts. 

For the past few years the bureau 
has concentrated its work in the Rifle 
area of Colorado. A corps of experts 
considerable 


has made progress in 


developing methods of mining the 
shale and extracting the oil from it 
As a result, the gap between a profit- 
able and a non-profitable method of 
producing shale oil rapidly is being 
bridged 

The most significant recent devel- 
opment in the shale project of the 
Jureau of Mines. under the Synthetic 
Liquid Fuels Program, is the success 
achieved in extraction of kerogen o1 
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shale oil under a continuous process 


Previous experiments, which first 


started in 1945, had been conducted 
in batch-type retorts. Data from the 
batch process were used to design the 
first continuous gravity-feed retort 
used at Rifle. 

A bed of shale moving downward 
through the retort, between two par- 
allel sets of louvers. was retorted by 
a stream of hot retort gas, flowing 
horizontally through the bed, enter- 
ing at one set of louvers and leaving 
through the This called 


the Gas-Flow process 


other was 


A cost-evaluation study showed 
that 


for this process and that cost of pro- 


investment costs would be high 
ducing liquid fuels from oil shale is 


influenced to a rather large degree 
by the magnitude of investment cost 
heat 


process 158 


economy of the 
Accord 


were di 


Furthermore, 
Gas-Flow poo! 


ingly. efforts on retorting 
verted to development of a low 
investment-cost. thermally efficient 
process. 

From experience gained, a retort 
was designed as a multi-purpose unit 
capable of several operating arrangs 
ments. Continued operations and 


finally 
led to the development of the Gas 


modifications of the new unit 


Combustion process and operation of 


a 6-ton-a-day pilot plant. Over 500 


pilot-plant tests were made during 


the investigation of this process 


In all these experiments shale was 


heated with hot combustion gases 


lhe 


vessel was used for al] but 


generated in the retort vessel 
same basic 
a few of the experimental runs, It 
relractory-lined, cy 


was a vé rtical, 


lindrical retort, 12 feet high and 20 


inches inside diameter, For flexibility 
it was divided into three flanged sec- 
tions which could be interchanged or 
used for various modifications of the 


retort 


In all the modifications, the retorted 
shale was removed at the bottom of 
the retort by a turntable. which could 
be ope rated at varying Spe eds, to con- 
trol the rate ol shale flow through the 
retort 
of the 


shale to an 


Chains attached to the bottom 


turntable carried the spent 


opening above a sealed 


container, Principal dimensions of the 
Gas-Combustion retort are shown in 


Figure | 

In this process, part of the heat for 
retorting of the shale is generated by 
recy? led 


burning product gas in a 


combustion zone within the descend 


Additional 


heat is supplied by combustion of the 


ing shale bed in the retort 


carbonaceous residue remaining in the 
shale after the oil has 
distilled. Air for 
mitted 


spent been 
combustion is ad 


through an air distributor in 


the center of the bed at about the 


midpoint of the retort. Hot gas ris 


ing from the combustion heats 


ZOTI 


countercurrently the descending raw 
shale and liberated shale oil by pyrol 


ysis of the shale 
After through 


changing he at with the 


passing and e»% 


incoming raw 
shale, oil is condensed as a fog or 


mist in the gas, which is withdrawn 


at the top of the retort. The cool gas 
is then piped to an oil-recovery sys 
where the oil is 


tem separated from 


the gas in centrifugal separators oF 
othe types of mechanical or electro 
Stati 


separators The hot pent shale 


below the combustion 
by heat 


which is a portion of the effluent gas 


7one 1s cooled 


exchange with ree cle vas 


from the oil-recover tem 


Important desirable features of the 
process are 
1. The 


at a low 
IO” I: 


ent shale le ave the retort 
| 


temperature of less than 


heat is 


conserved, and han 


dling and di posal of the pent shale 


simplified 
Re Demperature of the ex 


it gas and 
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FIGURE 1 


tjo” ©, iat 


this temperature the oil is in the form 


entrained oil is not over 
of a mist that can be separated almost 


completely by mechanical means 


without further cooling 


3. Owing to the high over-all effi 
ciency of the 
of that 
available 


retort, energy In excess 
required for the process 1s 
This excess energy, in the 
form of low heating value 


vas 1S 


suitable for steam o1 powell genera- 


tion or other purposes 


4. No cooling water Is needed either 
at the the 
highly 
point since most of the richer beds 
of shale in the U.S 


or desert 


retort or in oil-recovery 


system. ‘This is a important 


lie in semi-arid 


regions where water is 


scarce 


5. Yield of oil from the Gas-Com 


bustion retort, under properly con- 


Basic 


oil shale retort 


trolled conditions, is high, approxi- 
mately 99D percent of the Fischer assay 


of the shale 


Ops rating problems of the process 


are 


- lemperature of the combustion 
zone must be controlled within fairly 
narrow 


limits. If the temperature is 


too low, the fire may go out: if too 


high, 


shale fuse, forming clinkers, 


the mineral constituents of the 


2. Refluxing usually occurs unless 
conditions are controlled properly. 
This results in excessive cracking of 
the oil and a consequent lower oil 
yield. It also may result in agglomera- 
tion of shale partic les owing to the 
formation of pitch or coke in or some- 


what above the retorting zone. 


3. For the best operation, the com- 


bustion zone must be uniform across 


the retort. An 
zone invariably 


uneven combustion 
causes erratic opera- 
tion and low oil yields. Such a condi- 
forma- 


tion may result from clinker 


tion or from refluxing. 


4. Rich shales containing more than 
about 33 gallons of oil per ton tend 
to agglomerate and form coke in the 
retorting zone, which interferes with 
uniformity of shale and gas flows. 

Most of the 
surmounted by careful control of the 
shale-air and the 


gas ratio. These ratios must be deter- 


troubles listed can be 


ratio shale-recycle 
mined through experience for shales 
of different compositions. With aver- 
age Colorado shale as mined, contain- 
ing about 30 gallons of oil per ton, 
the pilot plant has been run continu- 


Op- 


ously for 


weeks with only minor 


erating difficulties. 


Preliminary tests indicate that ad 


dition of a small amount of sodium 


chloride to the raw shale causes the 
formation of a more stable oil mist in 
nucleation 


When salt 


is added, operating conditions may be 


the retort gas, owing to 
effects of the sublimed salt 
varied more widely without loss of 
oil by refluxing and cracking in the 
shale bed 

Many 


brine in 


been run without 
high oil 


obtained. Data show 


tests have 


which yields were 
that in most of 
these tests there 


was little or no re- 


fluxing and cracking of oil. From this 
that 


the shale allows the retort to be op- 


it appears addition of brine to 


erated under more varied conditions 


ol shale. alr, and recy? le rates 
Without brine these flows must be 
held within narrow limits to prevent 
refluxing. Refluxing is undesirable not 


only because it reduces oil yield but 
also because it causes the shale to be 

come coated with oil, resulting in the 
formation of agglomerated masses bi 
the coking of the pitch remaining on 
the shale after redistillation of lighte: 
portions of the oil. 

Work is continuing on the process 
to improve yields, simplify operation 
increase the throughput of shale, and 
to learn more about the chemical and 
physical phenomena encountered in 
the pyrolysis of oil shale by this 


proc ess 
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Retort Oil Shale 
For Chemicals 


The chemicals in oil shale, recovered as by- 
products, can make this material an economical source for 
liquid fuels. 


H. M. Thorne 
Department of Interior, Bureau of Mine 


Laramie, Wyoming 


WHEN THE tremendous reserve the manufacture of fuels will be ¢ 
of oil shale in the U. S. begin to be sentially the same as those obtained 
utilized commercially, a large addi- from petroleum operations, but often 
tional source of chemicals will be- vreater quantities are contained in 


come available. The by-products from shale oil than in petroleum. Oil shale 
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also may be processed primarily fot 
the manufacture of chemicals 

The economics of some of the 
foreign oil-shale operations have been 
benefited greatly by the recovery ol 
by-products, including chemicals 
from processing to produce fuels 
Paraffin wax always has been a high 
value product of Scottish operations 
and ammonium sulfate was their 
bread and butter product for years 
More recently, detergents are beings 
manutactured from ( to ¢ olefins 
Lhe Swedish industry’ also has de 
pended upon the production of am 
monium sulfate, sulfur lime and 
liquefied petroleum gases to maintain 
a profitable level of operations, Paral 
hin wax and lubncants although 
products secondary in volume, are of 
prime importance in Spain The oil 
shal plants in South Africa'® and hs 
tonia produce asphalts as secondary 
products and recover tar acids for use 
as flotation oils in South Africa and 
wood preserving oils in k tonia 

As the amount and type ol chemi 
cal products that may be recovered 
from oil-shale operations ce pend to a 
large extent upon the compositions of 
the oil shale, shale oil and thei prod 
ucts of processing, a brief discussion 
of what we know of their characteri 
tics and COMpo ition 1s given to indi 


Cate the products we may expect 


Composition of Shale Oils From 
Low Temperature Retorting = | !\ 
oil produced by retorting oil shale re 
sembles petroleum in that it is com 
posed of hydrocarbons plus sulfur 
nitrogen, and oxyven derivatives ol 
hydrocarbon However it diffe: 
from petroleum by containing larger 
quantities of nonhydrocarbons, par 
ticularly nitrogen and oxygen com 
pounds, which, in the high-boiling 
fractions, may be the major constitu 
ent lso, the hydrocarbons of shal 
oil are highly unsaturated resembling 
the products of thermal «rackiny of 
petroleum as would be expected he 
cause of the pyrolytic origin of shale 
oil. Shale oil, in some respects, may 
be considered as intermediate in com 
position between petroleum and coal 
tar. The range of values for the car 
bon /hydroven ratio is 7-9 for hale 
oil as compared to 6-7 for petroleum 
and 10-16 for coal carbonization 
j 


prod 


| icts 

I he method used to retort o1} hale 
allect to a considerable extent, the 
properti ol on produced from a 


given shale as 1s shown in lable 
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Although 


in properties, the first six oils are very 


there are some variations 


similar. ‘These oils were produced in 
conventional retorts in which the oil 
from the 
retort as soon as the shale reached its 


of 


in 


was formed and removed 


minimum retorting 
900 F. The 


‘Table I were produced by a prot ess 


temperature 


about last two oils 


designed to heat the shale rapidly to 


a temperature considerably above 


that attained in conventional retorts. 
They show marked differences from 
the others. The aromatic content in- 
creases with the pyrolysis temperature, 
as does the nitrogen content but the 
sulfur content remains fairly constant 
The effect of high-temperature re- 
torting will be discussed more fully 
later 


Oils produced from Colorado oil 
shale by conventional retorts are fairly 
similar, and an N-T-I 


varde d 


oil may be re- 
This 


low-boiling 


as typical.’ oil is de- 


ficient in constituents, 
the 
terial amounting 


Also only 2 


with vasoline-boiling-range ma- 


) 


to only 2.7 percent 


8 percent of the oil can 


be distilled below 572 F. at an ab- 
solute pressure of 40 mm He 
Hydrocarbon Constituents Once 


of the most comprehensive examina 
tions of a single shale oil has been re- 
ported by Cady and Seelig.4 They 
characterized an entire crude shale 
oil produced in the N-T-U retort from 
Phew 


| he ( rude shale 


Colorado oil shale results are 
depicted in Figure | 
oil was distilled under high vacuum 
into five fractions, each containing 10 
percent of the shale oil, and a residue 
comprising the remaining 50 percent 
A unique and comprehensive system 
ol 
mary showed the shale oil to contain 
61 Or 


quantity, 50 percent of the molecules 


analysis of these fractions in sum- 


percent nonhydrocarbons this 


contained | atom of nitrogen, sulfur, 


or oxygen, and 70 percent contained 


two or more hetero-atoms. ‘They con- 


the highest 30 


percent of the shale oil must contain 


cluded that 


boiling 
essentially no hydrocarbons. 
Infrared of the 


straight-chain hydrocarbons indicated 


examination 


that the olefins were of the terminal 
and trans-internal types. Conjugated 
diolefins were not detected. Examina- 
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TABLE 1 


Properties of Oils 


Produced From Colorado Oil Shale by Various Retorting Methods 


Analysis of Distillate Boiling to 600 F 


Sulfur, Nitrogen, Saturates, Olefins, Aromatics, 

Gravity, Weight Weight Volume Volume Volume 
Retorting Method API Percent Percent Percent Percent Percent 
N-T-1 10.8 0.74 1,78 16 +6 28 
Pumpherston 25.7 0.77 1.57 0 18 32 
Gas Flow 16.0 0.61 2.10 27 43 0 
Royster 7 Ot 1.97 27 41 32 
Parry 20.5 0.87 1.81 26 46) 28 
Gas Combustion 18.6 0.69 2.13 7 44 29 
1,200 F. High Temperature 16.5 0.82 2.46 10 $6 54 
1,500 F. High Temperature 1.6 0.7¢ 3.08 1 I YS 
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of substitution of 
monocyclic aromatic hydrocarbons by 
infrared showed the 
para-substituted to predominate, with 
small of meta-substituted 
compounds present. No substitution 


tion of patterns 


spec troscopy 
amounts 


on the alpha carbon of the side chains 
was found, indicating that aromatics 
are not alkylated during the N-T-U 
With 


molecular weight, the corresponding 


retorting process. increasing 


increase in side-chain carbon atoms 
is accounted for primarily by an in- 
crease in the length of a side chain 
rather than by an increase in the 
number of side chains 

The results of the above examina- 
tion of the composition of shale oil 
are indicative of the types and quan- 
tity of chemical products that may be 
derived from it either directly or from 


its decomposition products. The re- 


sults are in general agreement with 
the more detailed analyses of frac- 
tions of the crude oil made by the 


Bureau of Mines. 
A comprehensive composition study 
of N-T-I 


crude shale oil has been made by the 


the naphtha fraction of 


Bureau, using precision fractionation, 


adsorption, 


spectrometric examina- 


tions and physical properties of frac- 


tions. A recent compilation of the 
results of this work,® expressed in 
terms of estimated individual hydro- 


Table 2 to 
the 
types of hydrocarbons present 


carbons, is summarized in 


show the quantity of different 


TABLE 2 


Composition of Hydrocarbons in N-T-U 
Shale-Oil Naphtha 


Volume Percent 
Hydrocarbon Type of Naphtha 





Normal Paraffine 17.1 


Branched Paraffins 10.3 
Cycloparaffins 7.8 
Aliphatic Olefins 45.3 
(ycloolefins 15.4 
Aromatics 14.1 


100.0 


As the of 
naphtha in N-T-U shale oil is only 


2.7 percent, the hydrocarbon portion 


content straight-run 


probably would be of little interest for 
the extraction of chemicals. However, 
thermal cracking of the crude oil will 
yield up to 50 percent of naphtha 
having a similar composition. Crack- 
ing conditions'® have been shown to 
affect the composition to some extent, 
yielding naphthas having olefin con- 
tents ranging from 42 to 55 percent, 
aromatics from 10 to 17 percent and 
paraffins and naphthenes from 32 to 
#2 percent. The nonhydrocarbon por- 
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tion of the naphtha probably would 
be of 


manufacture 


interest in chemicals 
of the 


as charge 


greatest 
although 
olefins may be of 


some 
interest 
stocks for chemicals production. 

The in the higher-boiling 
fractions, such as the gas oil shown in 


olefins 


Table 3 and the paraffin wax distil- 
late’® in Table 4, may prove to be of 
value as chemical intermediates in the 
manufacture of such products as de- 
tergents. 


TABLE 3 


Types of Compounds in Gas Oil From 
Colorado Shale Oil 


Weight Percent 


Nitrogen Compounds 43 

Saturates 1f 

Olefins 19 

1—Ring Aromatics 9 

2 Ring Aromatics 7 

3—Ring Aromatics 6 
TABLE 4 


Composition of Wax Distillate and Waxes 
From Colorado Shale Oil 


VOLUME PERCENT 


ully 


F 
Crude | Refined 


Wax 
Distillate Wax Wax 
Nitrogen Compounds 43 0 0 
Paraffins and Naphthenes 20 83 100 
Olefins 16 17 0 
Aromatics 21 0 0 


Nonhydrocarbon Constituents 
The 


cracked naphthas that probably will 


components of straight-run or 
have greatest chemical interest are the 
tar acids made up primarily of phenol 


and its homologues. All of the phe- 


nols*' up to and including the di- 
methyl and ethyl compounds have 
been found as well as 2, 4, 6-tri- 
methylphenol, two dihydroxy com- 


pounds, and a methyl derivative of 
the latter. Other 
compounds that have been identified 


oxygen-containing 
in shale oils include carboxylic acids, 
ketones, ethyl alcohol, isopropyl ether 


and benzofuran. 


Tar Acids—— Ja: 


from cracked shale-oil gasoline were 


acids extracted 


purified to yield a product similar 
to that produced commercially from 
coal tar. The starting material was a 
caustic sludge from refining thermally 
cracked naphtha at the Oil-Shale Ex- 
Station, Rifle, Colo. The 


naphtha, equivalent to about 50 per- 


periment 


cent of the crude, was produced by 
recycle cracking of N-T-l 


A crude tar-acid fraction was sprung 


crude oil 


from the sludge by acidifying to a pH 
to 8 dilute 
thus partly separating the tar acids 


of 7 with sulfuric acid, 


from the carboxylic acids. These crude 
July, 1956 
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FIGURE 2—-Distribution of organic matter in retorting products 


acids had a foul odor, were red 
black 


impurities consisting mainly of nitro- 


tal 


dish-brown to and contained 


gen bases, hydrogen sulfide, organ 
sulfur compounds, neutral oils, ad- 
ditional carboxylic acids, water and 
nondistillable material, They con 


tained 2.28 percent sulfur, 2.43 per- 
cent nitrogen, 6.1 percent water, 15.3 
percent nondistillable material and 
10.7 percent low-boiling tar bases and 
neutral oils 

A purification procedure consisting 
of the following major steps was ap 
plied in the laboratory to seven liters 
of these tar acids: 


1. Vacuum 


and 


distillation to remove 


water high-boiling residue 


2. 


Air blowing to remove hydrogen 


sulfide 


3. Preparing sodium salts of phe- 
nols by adding sodium hydrox- 
ide 

4. Steam stripping to remove ad- 
ditional non-phenolic contami- 
nants 

5. Acidification with carbon di- 
oxide to pH 10 to liberate phe- 
nols 

6. Vacuum distillation to remove 


remaining contaminants, pro- 


ducing a stable product 
The sulfur and nitrogen contents of 
the purified phenols were 0.01 and 
0.015 percent, respectively. ‘The major 
portion of the product upon distilla- 
tion was virtually water white but 
changed to a light yellow after being 


18 The 


color ot the combined distillate when 


exposed to light for hours 


exposed to light for several months 


became a clear amber. Color-stable 


water-white phenols were produced 














ol 


acid was added to the phe nols betore 


if 2 percent concentrated sulfuric 
final distillation. The recovery of puri 
fied ap- 
proximately 1.5 pounds per barrel of 
These refined phe 
light color 


phenols was equivalent to 


cracked gasoline 


nols readily formed 


phe 


when condensed with 


the 


nolic resins 


formaldehyde in presence of an 


acid catalyst 
thi 


\ portion ol 


fractionated 


refined phenol 


product was into 22 4 


percent fractions, two 2 percent frac 


tions and a residue, The first 88 per 
cent was distilled at 100 mm. He 
absolute pressure and the remainder 
at 10 mm. with a reflux ratio of 100 
to |. ‘The fractions were analyzed by 


infrared spectroscopy in accordance 


with the method of Friedel and 
Pierce Twelve different phenols 
were identified. These were phenol 
the three monomethylphenols, 2-ethy] 
phenol }-ethylphenol and all six 
dimethylphenols. Table 5 shows the 


quantity of each phenol recovered 


TABLE 5 


Refined Phenols From Thermally-Cracked 
Shale-Oil Naphtha 


COMPOUND Weight Percent 


Phenol / 
L-Methylphen 15.08 
4- Methylpheno 124 
4-Methylpheno Of 
)- Eth ylphen: ow 
t- ethylphenol Ov 
2,3-Dimeth yl phen« n44 
2,4-Dimethylpheno 17.27 
1, 5-Dimethylpheno ‘9 
6-Dumethylpheno ”) 
1,4-Dimethylphe ") 
$,5-Dimethylpher TT 
Unidentified 1 
ta 100.00 


The final phase of the composition 


studies of N-T-l naphtha included 
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separation and identification of cat gasoline of 100 octane number by the to 12, water-washed, dehydrated, and 
boxylic acids and nonthiophenie sulfur motor method and 117 octane num blown with dry air at 350 F. for 12 
compounds. Benzoic and n-heptanoi ber by the research method hours under total reflux. A black 
; | , S i ) S 
acids were identified. Cyclic sulfides A review of the work of isolating finely divided residue formed by thi 
having 5- and 6-membered rings con nitrogen compounds from shale oil by “ea@unent was re moved by filtration 


tained most of the nonthiopheni sul 


fur im the 


naphtha accounting for 
about 20 percent of the total sulfur 
Kinney et al.” identified 17 thiophenes 
from Colorado shale oil which repre 
the 


in the naphtha 


thio 
Phe 


thiophenes contain almost 80 percent 


sent about two-thirds of 


phen sulfur 


of the sulfur in the shale-oil naphtha 
Lhe 


tained in shale oil do not appear to 


organic sulfur compounds con- 
be of any great interest to the chemi 


cal industry at prese nt 


, 
rASIE 


Tar Bases 


pounds 


nitroven com 


primarily pyridine and _ its 


homologues, enjoy a limited chemical 


pharmaceutical, and industrial mat 


ket: and it has been shown that, after 


stabilization, they may be added to 


vasoline to increase ts octane num 


ber.2'" ‘The tar bases in the naphtha 


boiling 


ranve after the removal of 
gum-forming materials have average 
blending values in several types of 
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Van Meter et al 


6-trimethyl pyridine 


showed that 2, 4, 
is the predomi 
nant compound. 5, 6-dihydropyridine, 
quinoline, and 2-methylquinoline have 
addition to the 
Pyrroles 
identified in Colorado shale-oil naph- 


tha by 


been identified in 


alkylpyridines have been 


Janssen” who isolated pyrrole 


and 2-methylpyrrole. 2,5, 4, 5-tetra- 


methylpyrrole and 2, 4, 5-trimethyl-3- 


ethylpyrrole, which are basic com- 


pounds, and benzonitrile, 2-methyl- 
-methylbenzonitril 


\ an Met I 


benzonitrile and 


were isolated by 
lar bases were extrac ted and purl 


fied'’ from the dilute acid sludge from 


refining the gasoline made by recycle 
cracking of N-T-U heavy gas oil. The 
impurities present in the tar bases, 
consisting essentially of neutral oils 


and tar acids, were removed by steam 
stripping Ihe bases then were re- 
venerated with 40 percent sodium 


hydroxide solution, their pH adjusted 


PETROLEUM 


distilled at 80 
Then 


and 


Lhe filte red bases were 
mm. He 


initial 


absolut pressure 


boiling point was 167 | 


their end point 284 I 


This refined produc twa compl tely 


soluble in 10 


percent hydrochloric 
acid, had a relatively stable light 
straw color, a sulfur content of less 
than 0.03 percent, and consisted only 


ot basic nitrogen compounds possess- 


In’ the characteristic odor ol he 
pyridines 


that 


The volume of purified tat 


bases Way be 


recovered from 
crac ked shal -oil naphtha usually 1S 
several times that of purified tar acids 
In addition to their high octane blend 
the tar 


potential uses 


Ing value, bases 


have othe 


for example, rust in 


hibitors, pharmaceuticals, and the 


base stock for many nitroven-bearin: 


chemicals 


Nitrogen 


found to 


compounds have been 


the 


inhibit . 
troleum cracking catalysts. and both 


activity ol pe 
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the sulfur and the unstabilized nitro- 
gen compounds as they exist in shale 
oil are considered detrimental to fin- 
ished gasoline and other fuels. Chemi- 
cal treatment or the 
oxygen, sulfur and nitrogen constitu- 
ents usually will make them available 
as by-products 


extraction of 


However, their re- 


moval by favored 


method, will convert these nonhydro- 


hydrogenation, a 


carbon elements into water, hydrogen 
sulfide and ammonia. The hydrogen 
sulfide may be converted to elemental 
sulfur or sulfuric acid. These products 
and ammonia are expected to be 
valuable by-products of shale-oil proc- 


essing 


Composition of Shale Oils From 
High Temperature Retorting — | hic 
foregoing discussion of the composi- 
tion of crude shale oil and its prod- 


ucts pertained to conventional or low- 


temperature retorted oils. However 
it was recognized early in the pro- 
gram that the characteristics of con 
ventionally retorted shale oil were 


poorly suited to the production ol 


high-octane gasoline or chemical 


products, so retorting experiments 
were made at other than conventional 
conditions’ in an attempt to improve 


These 


subjec ting 


the quality of the products 


experiments showed that 


the shale to more severe retorting 


temperatures resulted in an increase 
in the proportion of low-boiling ma- 
terial in the product and an increase 
in the percentage of aromatic con- 
stituents 


Che 


organk 


yield of products from the 
by cone 


that 


material in the shale 
ventional is similar to 


of the 


retorting 


Fischer assay retorting pro- 


cedure (approximately 65 percent oil 


TABLE 6—Yields of Gase 
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FIGURE 5—Hydrocarbon type distribution in naphthas from entrained-solids retort 


residue and 


higher 


temperatures the yield of oil decreases 


25 percent carbonaceous 


10 percent gas At retorun 
and that of va 
Figure 2 


Mncreases as shown in 


The more promising conventional 


type retorts under development utilize 


internal combustion; consequently 


the retort gases are diluted with com 


bustion products and are of little in 


terest for chemicals manufacture, ‘The 
diluted gases are burned to supply the 


needed process heat and powe! On 


the other hand, the gases from high 


te mperature retorting as evidenced 


by the results of retorting small-part 


cle-size shale in an entrained-solid 


system increase in both volume and 


olefin content with increasing tem 


| hole 


also are 


perature as shown in Figure 5 


fins, principally butadienes 


From Retorting 1 Ton of 30-Gallon-Per-Ton Shale 


Standard Cubic Feet 


Methane 13 ah 
Ethane 43 5s 
Propane Is § 
Kutanes 


Pentanes 4 0 
Ethylene . i 


Propylene 5 


Butenes 


Pentens 0 ‘ 0 


Hexenes 


Butadienes ) ; w) 


Pentadienes i ‘ 


1956—PeETROLEUM REFINE 


Jul y, 


RETORT 


1000 1100 1200 


TEMPERATURE, fF 
1300 1400 1450 1500 1650 


rh) 797 ' 030 


4 i) 


10 (vy un WD 1020 
5 AM) 7 a) Aye) | 
» 4 ‘4 424 670 


crudes 


produc d In mcreasinyg 


amounts at 
higher temperature as 
Figure | vi‘ ld 
the olefins, passes through a maximum 
1200 to 1500 I lable 


vields ol all raseSs OVET the 


hown ith 


and their like that of 


in the range ol 
6 vives the 
retorting 


to 1.650 I 


temperature range of 1.000 


TABLE 7 


Yields of Low Molecular Weight Aromatics 
From 1 Ton of 30-Gallon-Per-Ton Shale 


Retorting Temperature, } 
1450 1650 ; 
Yield Yield 
Pounds Pounds 
Per Ton Per Ton 
I mT) 
" ” 
\ and Ft ‘ 
Ind ‘ 
Hf i 9 

1 al : ‘ 

Figure » show the change in con 
tent of aromati« olefins and satu 
rates in naphthas produced at dif 
ferent retorting temperature Lhes« 
result how that the types ol oil pro 
duced at different operating condi 


I 


tions vary from that approaching the 


quality of oil produced by conver 


tional retorting to an oil composed 


entirely of aromatic compounds A 


retorting POO | 


temperature neat 


will produce a high octane motor 
asoline while temperatures ahove 
1300 | appear best for producing 


aromatic chemicals 


yields of 


carbons 


aromatk 


7 gives the 
individual hydro 
at retorting temperatures of 


1450 and 1650 F. It is noticeable that 





Retort Oil Shale for Chemicals ad ge of interest for manufacture of chemi- 


cals, and their heavy, high-boiling, 





crude oils will yield few chemical 
products, except by thermal cracking 
or other subsequent refining opera- 
tions. ‘Thermal cracking will enhance 
the yield of low-boiling tar acids 


LL 
<A 


Yaw a 

y aad 
STS 
a 


aa 


phenols), tar bases (pyridine homo- 


ZLLLLA 


logues), non-basic nitrogen com- 


Pd 


pounds, olefins and aromatics. Hydro- 


genation of crude oils or fractions will 


ig ” 
kez 
kez 


largely destroy the organic oxygen, 
nitrogen and sulfur compounds but 
will produce ammonia and hydrogen 
sulfide as by-products 

By controlling the operating tem- 
peratures during retorting of the oil 


shale or vapor-phase cracking of shale 


WT. % OF SHALE ORGANIC CHARGED 


oil, great changes in the composition 
of the products can be attained 
Higher retorting temperatures yield 
larger quantities of olefins in the gases 


and aromatics in the oils to about 
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A 5 A 1500 F., when the liquid product is 


A~HIGH TEMP. RETORTING made up entirely of aromatic hydro- 
O~N-T-U RETORT ING PLUS HIGH TEMP. CRACKING carbons plus oxygen, sulfur, and ni- 


A\coxe | sas Py on (Zc tou trogen compounds 


FIGURE 6—Distribution of organic matter among products of retorting ACKNOWLEDGMENT 
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This recent photograph shows work underway on Union of California's shale oil plant 


This is 


where demonstration retort and auxiliary equipment will be located. Underground piping is 
being put in place here, Plant site is 11 miles northeast of Grand Valley, Colo 


Union Oil Company of California 
Bets Heavily on Shale Oil 


Shale oil is destined to occupy an 
increasingly larger share in the oil in- 
dustry’s thinking—-and expenditures 
if recent developments of Union Oil 
Company of California are any meas- 
ure 
1955 that 


million for an 


Early in ear- 


marked $5 


1 


company 
intensive 
2-year oil shale research program, 
aimed at learning if marketable prod- 
ucts from shale oil can be produced 
from its Colorado shale deposits ata 
cost competitive with those obtained 
from crude oil 

In a recent statement, the company 
“We believe we 


point 


made this comment 


have reached the where the 
higher 


covery of new sources of crude oil are 


and increasing costs of dis- 


making more attractive the develop 
ment of a shale oil industry.’ 
The 


company 


analysis started last year, the 


now feels, is justified by 


four factors 


1. The Mines 


years ago, demonstrated a method for 


2 . 
Bureau of son 


low-cost, efficient mining of the shale 


2. During and immediately after 
World War II. 


and built twe workable pilot models 


Union Oil conceived 
of retorts to extract the oil 
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Union Oil Company's mock-up of their com 
mercial shale retort. This pilot plant, con 
structed in the latter part of 1955, was used 
to study stresses and to obtain various design 
data. The commercial size unit, when built, 
will be from two to three times the size of 
the mock-up. The retort is designed ot handle 
shale ranging in size up to 6 inches 


3. The 


reducing 


company’s Unifining proc 


ess ol crude oil unpurities, 
perfected during the last two years, 
has provided a new tec hnique for con 
verting virgin shale oil into good feed 


stock for conventional refineries 


4, Discovery 


crude oil reserves recently have tended 


costs of new domestic 


to approach or exceed the estimated 


cost of recovering oil from shale 


Phe company currently is construct 


ing a full-scale, commercial size re 


tort and all auxiliary facilities which 


is to be operated near Grand Valley 
Colorado. Research work dealing with 


conversion ol shale oil obtained 


shale 


marketable oil is 


raw 


from retorting to high quality 


being carned on 


simultaneously at the company's Re 


search Center at Brea, California 


The company’s oil shale properties 


Valley 


and 


near Grand Colorado, are 


very rich reasonably accessible 


It is conservatively estimated that the 
ric hest 


part of the shale deposits 


Union’s) contain approximately five 
billion barrels of recoverable oil 


roughly eight times the company’s 


current proved crude oil reserve 
The full 
ol the | 


scale commercial version 


nion Oil retort has been de 


signed and is now being constructed 


by the general contractor, the Stearns 
Rover 


Denver 


Manufacturing Company of 

The auxiliary equipment for 
the retort has been purchased. A site 
for the plant has been cleared on the 
company’s Parachute Creek property 


in Colorado, buildings have been 
and 


in talled An all 


been 


erected and the rock crushers 


conveyors are being 


weather road ha constructed 
ite to the muning 


hale cliffs. The 


currently 


from the retort 


elevation in the min 
ing contractor 1 preparing 


the mining face It j expected that 


the retort in operation one 
time thi 1956 

The res arch on 
in hale oil vell under wa at the 


( alilornia Re 


utile 


methods of retin 


Brea earch Center of 
the cor ipan Special research equip 


ment has been designed and built ane 
extensive 
on I he 
erall 


work, the are on 


refining tests now are goin 


company reports that, gen 


pe aking alter 14 months’ 


chedule, with both 
problems and progress occurring about 
as expected lotal expenditures thu 


far are slightly over $1,500,000 





What's All the Controversy About 


| . «+ ‘Define octane numbers above 100 in units of perform- 
ance num . For and sensitivity calculations, 
_ numbers below 100 to 


Here's Why 
Case for Performance 


L. W. Moore 
Ame rican C)j} ( 
New York City 


ANTIKNOCK 


most 


QUALITY is th 


unportant competitive property 


of the refiners’ major product. It is a 
that when 


expends money to 


matter ol basi eCONoOmMics 


the refiner raise 


octanes and thereby to gain or main 


tain a competitive advantage, he 
wants that to be useful 
Only 


such circumstances can he ex 


improvement 
and significant to the consumer 
unde: 
pect the consumer to pay for part, o1 
preferably all, of the 


refining 


improverne nt 


costs. ‘Today the industry is 
spending large amounts of money on 
For 


American Oil Company and 
its affiliates 


octane lnprovement processes 


example 


during the past 18 months 


have expended about $30 million for 
the improvement of octane quality 


Shown in Figure | are several 


com 


mon methods currently used in the 


refining industry to upgrade the 


letraethyllead ad 
dition is probably the 


quality of gasoline 
familiar 

How 
limited and it 


install 


most 
method of increasing 


necessary to 


octanes 
ever, the use of 
become bs) more 
costly processes, suc h as reforming and 
levels Art 


extraction, as higher octane 


required 


Table 1 
Octane Improvement Processes 
TEL Addition 
Thermal Reforming 
Catalytic Reforming 
Solvent Extraction & Thermal 
Reforming of Raffinate 


Presented in Table 2 are investments 
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It's Important to the Refiner . . . and the 


Numbers 


and costs of barrel octanes incurred by 
a 50,000-barrel 


finery for 


per stream day re- 


several individual octane 


HWNprove ment pro CS55€5 Barre | octane 


costs above 100 shown in this figure 
were based on the GM extension scale 


Ot the methods 


octane Improvement 
shown, tetraethyllead offers the cheap- 
est source ol 


octanes at current pre- 


mium octane levels. Each additional 
increment of octane quality becomes 
increasingly more 
finer. A thermal 


talled at an 


expensive to the re 


relorming unit in 
cost ot $3.5 


incremental 


investment 
barre] 
Phe 


relorm- 


million produces 


octanes at a cost of 7.3 cents 


use of high severity catalytic 
ing with its platinum catalyst and 20 
loss in results in a 


percent volume 


barrel octane cost of about 11 cents 
When solvent extraction is required 
the cost of barrel octanes increases still 
five times the 


further, to a level over 


cost of ethylizing 


Table 2 
Investments & Octane Costs 


Process 





TEL Addition 
Thermal Reforming.. 
Catalytic Reforming. 
Solvent Extraction & 
Thermal Reforming 
of Raffinate....... 


In this high 


costs, it is obviously preter- 


situation ol and in 
creasing 
able to measure this antiknock prop 
high 
related to its 
Ideally the relationship should 


erty by rating methods of 


precision and in units 


value 


Then 


such as 


be linear over its entire rane¢ 


have a 


the 


we would situation 


where 
is based solely on heating value 


the 


prevails in industry 


was 
price 
Vi lue ol 


Unfortunately moto! 


gasoline in the automotive engine is 


not so function of a single 


simple a 
property 
In addition to the advantage of a 


sound, uniform scale from the market 
consider the 


Refining 


well as 


ing standpoint nanu 


facturing problem today 1s 


a complex as costly affai 


Many 


proc essing 


choices are open among the 


routes and the multiple 


The 


basis 


units of today’s large refinery 


selection is usually made on the 


of economics—-day to day or long 


range the investments yield and 


operating costs all contributing 
out the S< 


In orde) oO Carry eco 


nomic calculations rapidly and con- 


veniently as they relate to octane 
number, it is essential to use a scale 
which is technically sound and as uni- 
A scali 
in refining costs having the 


both the 


is desirable 


iorm as possible which results 


Sarre order 
of magnitude in premium 
and rt rular 


Wi 


octane range 


certainly would prefer not to 


a broken scale which would rc- 


in refining costs of, tor example 


per barrel 


| per unit lor pre 


mium gasoline and 7 cents per barrel 


per unit for regular gasoline. If other 


considerations dictate the adoption ot 
a broke n scale Say octam numbers 
numbers 


that the 


up to 100 and performance 


above you may be sure 


economists in the refinery will convert 


one or the other to achi ve linearity 


or at least continuity 


Vhe 


number of 


Choice of Scale 
infinite 


author 1s 


sure an scales {for 





measuring antiknock quality of fuels 


having knock-limited performance 


values greater than iso-octane could 


be developed 

@Qne method is to extend the 
and 
100 octane number 


the CRC 


extensions 


octane scale smoothly continu- 
ously through the 
Examples of this are and 


GM octane scale 


® Another method is to define 
knock quality above 100 octane num- 


anti- 


ber in units of performance numbe1 


irs to us that this has several 
the refiners’ 


Although developed for 


tion fuels, 


It appe. 


advantages from view 


pot aVia- 


this scale seems to offer a 


technically sound and uniform basis 


for extending the antiknock scale for 


automotive fuels 


The 
because of their proportionality to 
The 


is familiar to refiners and engine 


numbers would be significant 


powel! performance number 


S¢ ak 


manufacturers since it has been used 


many years in controlling aviation gas- 


oline quality. Adoption of perform- 


ance number scale above 100 for 


motor fuels as well as for aviation 


necessity ol 


high 


fuels would eliminate the 


two scales in lor 


fuels 


Assuming the 


having use 
octane 
performance number 
antiknock 


100. distributors 


scale is adopted for defining 


quality above and re- 
the exist- 
100, They 


perlormance 


tailers would continue 
ale 


ovel to 


to use 


ing octane s« up to 


would ¢ hangs 


numbers only when fuel quality ex- 
Antiknoe k 


quality below 100 can also be defined 


ceeds the 100 octane level 
in terms of performance numbers 


lhus 


culations 


for blending 
the 


or sensitivity cal 


refinery economist and 
the fuel quality expert could convert 
octane numbers below 100 to periorm- 


ance number and have a continuous 


100 
the 


native of converting pe riormance 


relationship through the octane 


point They would also have alter 
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- ‘Extend octane scale - 


continuously through the 100 
onnneeandhae. manEEN plosont seule Boleue VOU.” 


blending On 
Such 


a procedure is employed currently in 


the 


numbers to some other 


tane scale of their own choosing 
blending of gasolines 

lo 
pertormance 
the 


aviation 


the 


number to 


demonstrate utility of the 
the 


variation in cost of octanes of the 


entire gasoline pool was calculated 


levels 


finery processing 90,000 bpsd of crude 


several octane for a modern re 
Existing process units in this base re 
distillation, cat 


alky 
alkylat 


finery included crude 


alytic cracking, polymerization 


All 


aviation 


lation, and visbreaking 


produced went to gasoline 
Premium gasoline consisted of 


the 


i) per 
cent ol total motor 


lhe 


mui 


| asoline pool 


maximum octane level of pre 


gasoline produced in the base 
97.0 Research and 


was blended to 90.0 Re 


refinery was reg 


ular gasoline 
scare h 


Lo 


lui 


raise the octane level of pre 


97, a catalytic 
All 


virgin naphtha was reformed 


gasoline above 


reformer was installed available 


pro 


7 F-| SPREAD 
BETWEEN PREMIUM 
& REGULAR 


IMPROVEMENT 
cost, ¢/B8 UNIT 


REFINERY GASOLINE POOL- 
ANTIKNOCK 








68 92 


100 Resea 


was split with the 


ducing rch 


Che 


heavy portion blended to premium 


clear reformate 


relormate 


and the light to regular 


lo maintain proper volatility, cata 


lytic gasoline was fractionated and the 
light 
Lhe 


prove ment 


blended to 
this 


portion premium 


installation of octane im 


Process illowed hie pre 
increased to 10/7. 


102.6 Research 


while 


mium level to be 


performance number 


GM 


maintain 
Research 
between premium and regular 

In 


prac tice in 


octam scale 


pread ot / octanes 


order to be im line with 


the 


past 


industry an octane 


scale was used be low 1OO in setting 


the premium-regular spread, Octane 


units above 100 defined by the 


GM extension of the 


are equivalent to three 


were 
octane & ale and 
performance 
numbers 


Ihe 


and 


installation of solvent extrac 
reforming units in 


110.5 


( harge 


tion thermal 


level to 
Ihe 
unit 
The 
thermally reformed 
blended 


reformed 


creased premium per 


formance number tock 


to the extraction was light cata 
from 


Thi 


and 


lytic reformate raflinate 


this 


extract Was 


unit was 
if} premium 
went to 


thermally raflinate 


regulal 
Shown inh 


hip be tween Costs 


Figure | is the relation 
ot octane 
mium L hese 
based the 
of the total gasoline pool with regular 


the fix 


and pre 


octane level cost are 


on mcreasing octane | vel 


maintained at ed mal 


VASO 


in below premium 


® Cost hown between premium 


GM OCTANE 
EXTENSION 


‘OCTANE NO 


PERFORMANCE NO. 





— 


96 100 104 108° 112 


PREMIUM GASOLINE RATING 


FIGURE 1—Cost of antiknock 


improvement varies widely per unit, 


using research octanes and 


the GM extension 





The Case for Performance Numbers .. . 
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120 130 140 150 


AVERAGE PERFORMANCE NUMBER 


FIGURE 2—Precision of test method: More important than the selection of a scale 


Research 
addition of the last 2.1 


octane levels of 92 and 97 
represent the 


@ The 
Research 


ing and fractionation of reformate 


costs between 97 and 102.6 


represent catalytic reform 


° Above 


tanes 


102.6 the 


obtained using solvent extraction 


costs are tor ov 


and thermal reforming of the raf 


finate 


It is shown by these curves that the 


cost per unit, using research octanes 


and the GM extension, varies widely 
Up to 96, it is 3 cents per barrel per 
octane and then rises rapidly up to 15 
20 cents in the range above 100, The 
exact cost will, of course, depend 
upon the octane extension scale used 
On the other hand, the use of per 
formance number gives a more nearly 


constant cost, 


Thus from the standpoint of re 
finery economics, use of the perform 
ance number scale results in more 
uniform quality costs over the anti 
knock range than the CRC and GM 
extensions, For every unit of perform- 
ance number increase likely to be en- 
during the several 


countered next 


years, the incremental refining cost 


is of about the same magnitude 
Therefore, from the refiners’ stand- 
point, the performance number scale 
has considerable merit for defining the 
antiknock quality of gasolines above 
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the 100 octane level. In order to 


avoid anomolies in cost calculations 
and in sensitivity calculations, how- 
ever, it must be used below 100 as 


well as above 


While 
to define antiknock 


The Precision Problem 
the scale used 
quality is important to the refiner, and 
he would like to have it as represen- 
tative of refining costs as possible, the 
scale is not as important as the pre- 


cision of the method and the costs 


which can be incurred due to poor 


reproducibility. Improvement in the 
precision of the test method for meas- 
uring antiknock quality at present and 
future octane levels can result in ap- 


preciable savings to the refining in- 
dustry 

In a pape! presented by M R 
Morrow of Humble at the St 
API May 1955," it 


pointed out that, at octane levels cur- 


Louis 
meeting in was 


rent then, significant improvements 
in the precision of laboratory knock 
test methods could reduce the cost of 
motor gasoline produced in the U.S 
In the future 
antiknock 


volume, im- 


by $12 million per year 


with the rising costs of 


quality and increased 
provements in the pre ision of labora- 


tory knock test methods can reduce 


the cost of motor gasoline blending 
even more 

The high octane reproducibility 
group of ASTM Research Division I 
recently carried out a program to 
determine the reproducibility of oc- 
Knock ratings 


bracketing 


tane ratings above 100 
obtained on 16 fuels, by 
with reference fuel blends, were found 
to have the precision shown in Figure 
2. Here precision is expressed in terms 
of standard deviation. Performance 
number precision is shown to deteri- 
orate rapidly above a_ performance 
number of about 105. During the 
course of their work, the ASTM study 
group developed an improved method 


CFR test 


which resulted in improved precision 


for operating the engine 


as indicated in Figure 2. Presumably 
this order of precision is the best that 
can be expec ted with the present 
equipment 

lo illustrate the 


finer for improving precision, let us 


value to the re- 


examine a case where the refiner is 


interested in producing a premium 
gasoline having a minimum perform- 
ance number of 110, At this premium 
gasoline quality level, the cost of a 
number is 9.9 


barrel performance 


cents. The cost in Figure 1 of 7 cents 


REFINER 





per barrel performance number is for 
a pool gasoline from which the pre- 
mium gasoline is 110 performance 
number. Due to the normal variations 
in the knock test method, some blends 
which are below refinery specific ation 
in true quality are rated above specifi- 
cation and are approved for ship- 
ment. In order to avoid or minimize 
such cases, the refiner must blend to 
a higher target 
specification, 


than his minimum 

Statistics tells us that a value ob- 
tained by a single determination has 
to be 1.65 standard deviations above 
the minimum acceptable value for the 
true value to be above this minimum 
95 percent of the time. The average 
of four independent determinations 
0.83 standard deviation 
above the minimum acceptable value 


should be 


for the true value to satisfy the mini- 
mum 95 percent of the time. This 
means that if a minimum of 110 per- 
formance number is specified, it would 
be necessary to blend to approximately 
112 performance number, using the 
current method and four independent 
determinations. 

Figure 2 shows the margin of safety, 
in terms of performance numbers 
above 110, to which the refiner must 
blend in order to ensure that ship- 
meet 


ments minimum 


specifications 


95 percent of the time. It is shown 
that some improvement in precision 
can be gained by multiple determina- 
tions 

Assuming some optimum number of 
ratings is made to achieve this pre- 
cision, the loss incurred by the refiner 
due to this excess antiknock quality 
is shown in Figure 4. For example, 
with four individual ratings on each 
blend, the gain in precision resulting 
from the improved test 


method versus the present test method 


going to 


will decrease the loss incurred due to 
octane giveaway from 18 to 13 cents 
per barrel. This represents an annual 
the $20 
million. This does not include the ad- 


savings to industry of over 
ditional savings due to improvements 
in blending procedure which would 
result from improved test precision 
Of course, the cost of multiple testing 
and any delays in shipment would 
offset this saving, 

Now it is recognized that refiners 
do not actually blend to such a wide 
margin their 
More commonly they set their octane 


above specifications 
target to avoid customer complaints 
and to match competition. If we as- 
sume that any complaints are due to 
July, 1956 
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FIGURE 3—Precision ot 110 performance numbers: Some precision gained by multiple determination 
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FIGURE 4—Variation in cost with precision 


a few batches which were low and 


went out undetected, however, the 
cost of the poor precision is still there 
is hidden. If the ab- 


could be 


even though it 
eliminated 


the 


normal batches 


by more prec ise ratings target 


octane level could be lowered corre 
spondingly. In view of the magnitude 
of these potential savings, work on the 
development of test method improve- 
ment should be given highest priority, 
even though a scale for antiknock 
ratings above 100 octane number has 
not been approved 

In summary, it is felt that the per- 


formance number gives a good indi- 


cation of both available power for the 
consumer and cost of quality to the 


refiner. It should represent a satisfac 


tory basis for standardization above 


100 octane, although it must be recog- 


nized that such a move will cause 


$20 million at stake? 


the technical people in their refinery 


work and in publishing technical 


papers to use numbers 
100 as well, In our 
should be the 


development of an improved method 


pt rlormance 
below addition 


eflorts intensified on 


for measuring antiknock quality above 


100 octane number regardless of 


whether this requires a new funda 
mental approat h to antiknock rating 
refinement of the 


or merely present 


methods 


Presented at Midyear Meeting 
Refining, Montreal 


API 
May 


Division of 
16, 1956 
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FIGURE 1—Compression ratio and fuel antiknock requirement FIGURE 2—Performance number extension scale: Discontinuity at 100 
Essentially linear is too large 


The Winning Side—Extend Octane Scale 


Used more than a year, General Motors has found this method satisfactory 
for antiknock quality. 


Warren M. Wiese range trom 100 octane to isooctane 100. We needed this scale in ordet 
M rs Corporatior plus 6 PEL per gallon. More to characterize the octane requir 
re jar pe ifically, we feel that these octane ments of our expe rimental high com 

numbers bear an approximately linear pression engines in a manner that 
FOR ‘THE PAST vear General relation hip to knock-limited com would have a significant meaning to 

Motors has been using the relation pression ratio in naturally aspirated all concerned. We needed it so that 

ship jutomotive type engines we could talk among ourselves with 


PN 100 It has been customary to express a common language 
. 
Cctane Numbet bUuu) 


where PN Army-Navy Perform 
ince Number, to describe the anti 


intiknock quality above 100 octane here are two ways to handl thie 
in terms of the concentration of TEI problem one was to ignore the past 


in isooctane required to produce the 25 years’ work and experience and 


knock quality of fuels above 100 knock 


irre intensity as the test fuel adopt in entirely new scale the other 


octane, This rel tionship is used as a This method of expression 1s unsatis was to adopt an extension scale which 


direct extension to the present octane factory because the numbers above would itilize present knowledge It 


number seale and the numbers above 100 bear no established relation to the was decided to make use of the in 
100 are called octane number numbers below 100. In other word formation and experience available to 


Based upon our experience, we be it has been impossible for the auto us by adding on to the present octane 
lieve that these octane numbers satis motive engineer to think of antiknoch scale 
factorily describe the antiknoc] qual quality in the same terms both above We also believe that it would be 
ity of fuels above LOO) octane with ind below 100 octane numbers beneficial to the automotive and pe 
respect to the additional engine per Early in 1955 it became apparent troleum industries as a whol 
formance available from one octan that we needed a better scale with standardized octane scale extensio 


i 


number anywhe re om the antiknoch vhich to define octane quality above were to be 1dopted in the near f 
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FIGURE 3—How present octane number scale and performance number 


are related 


A standardized scale would protect 


our customers as well as ourselves 


from the confusion that would arise 
out of the use of several independent 
systems, 

ideal Antiknock Quality Scale 
The characteristics of an 


kno k 


Various individuals and organizations 


ideal anti- 


scale are difficult to describe 
have unique requirements which they 
would like to see incorporated into 


an ideal antiknock scale From the 


automotive engineer’s viewpoint, thi 
that 


the scale should provide numbers that 


most important requirement is 
are proportional to some measure olf 
engine performance. That is Say 
that the numbers should be a direct 


indication of the additional power 


thermal efficiency, or other benefits 
that could be derived from extra fuel 
octane quality through proper engine 
design practices 
Consideration of thes requirements 
for an ideal scale points toward long 
term study of the fundamental factors 
and the 


time Ww ill 


fuels 
Much 


these 


involved in engines, 


combustion process 


be spent before fundamentals 


will be understood and made usable 


Requirements for a Practical 
Octane Scale Extension Since no 
Utopian system for expressing anti- 
knock quality was available, it was 
decided to develop a practical exten 
sion to the present octane scale 
We feel that there are 


requirements fora practi al extension 


four major 


to the octane scale 
1. It should retain the use of the pres 
ent octane number scale up to 100 


This is a practical requirement 


because the octane number scale 


is standardized, is universally used 


and is satisfactory in that range 
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2. It 


the antiknock quality of blends of 


160 “ 


FIGURE 4 


number 


should be defined in terms 


venient because blends of 


isooctane and 


isooctane are being used 


sally as reference 


region above 100 octane 


It should be continuous with 


spect to the present octane num 
that the 


This 


unmediately 


ber scale mecans 


numbers above 
below 100 should have the 
meaning relative to 


formance, or In other word 


Extended 
scale and 


octane number scale 
linear with 


IL his is con 
TEL in 
univel 


fuels in the 


and 
Satie 
Cnigirie pel 


they 
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Performance Number 


Continuous with octane 
respect to knock-limited engine 
performance 


should be the 
4. lt 


to some measure ol 


Sallie Zt 


should be linear with respect 
knock-limited 
engine 


performance, or to phrase 


it differently. should provide num 


bers of about the same. size 
throughout its length 

A fifth factor which could also have 
should 


without re 


been listed wa that the cal 
be available immediately 


quiring excessive development tim 

Army-Navy Performance Num- 
bers. During the period from World 
War Il 
mately a dozen proposals were 


to CR 


organization 


until the present, approxi 
made 
and to othe cooperative 
concerning extension o1 
vision of the octane cal 
© propo ls was considered in the 
light of the outlined 


Army 


showe d 


requirement 

above. One of these propo ils 
Navy Number 
considerable Performance 
Number has 


lineal with 


Performance 
merit 


been reported oO he 


knock-limited 


respect to 
on ratio in naturally 
nome Furthermore, it 
terms of the 


blend ol PEI 


Because of these t 


hicially defined in 
knock quality of 
mooctane vo unique 


Number 


considered a an octane ( 


propertie Performance 


sion 
I he Performance 


developed oO pro 1d i continu 


ale above and belo (1) octane 


hat would allow the antiknoch qual! 


ity ol aviation fuel to be expre ed 


by numbers that were proportional t 


knock-limited engine performance 


Ihe Cale was cde eloped in two see 


tions. one for fuels knocking Le than 


isooctane and one for fuels knocking 


Antiknock Scales 





Extend Present Octane Scale... 








The 
above 100 octane was established in 
1942 by the Army Altr 
determining the 


more than isooctane section 


Corps’ by 
percent increase in 
knock-limited engine power obtained 
series of multi- 
cylinder aircraft engines under takeoff 


in a supercharged 


the addition of various 


TEL to the 


Engine 


conditions by 


quantities of 1so-octane 


test fuel power, when using 


mooctane, 


was considered to be the 


baseline Ihe average curve drawn 


through all of the test points was used 
Number 


to define the Performance 


scale above 100 octane. The scale 
above 100 octane is offic ially defined 
by a tabulation’ of TEL concentra- 


tions 1s Isooctane and the correspond- 
ing Performance Numbers 

Below 100 
Performance 


octane numbers, the 


Number 


similar 


S¢ ale Was CS5- 


tablished in a based 


manner 
upon knock-limited performance of 
supercharged aviation engines and is 
defined by the relationship 
B00 

128 — ON 

we can say that Army 
Performance 


PN 


Accordingly 
Navy 


definition 


Number is by 
knox k- 


limited performance of supercharged 


proportional to 


aircraft engines 


In recent years, it has been shown 


that Performance Number is also 


linear with respect to knock-limited 
compression ratio in naturally as pi- 
rated automotive type engines, This 


relationship is shown in Figure 1 where 
knock-limited compression ratio is 
plotted against fuel antiknock quality 


in Performance Numbers for three 
automotive type engines 

The upper curve represents data 
taken on a 17.6 cubic inch single 
cylinder engine operating at 2000 


rpm, full throttle. The middle curve 


GM 


engine 


from a 
inch V8 
rpm, full 


data taken 


Research 287 
operating at throttle 
Data for two curves were taken 
Hesselberg Lovell’s 
on “The Fuel 
knock lower 
represents CFR 

taken from the guide tables* for the 
ASTM Research test 
100, and from the 
Table 


test method above 


represents 
( ubs 
2O00 
the s¢ 
from 


and paper 


Anti 


curve 


Potentialities of 
The 


data for a 


Quality.” 


enyine 


below 
“Unofficial Guide 
Research 
These latter 


method 


Extension’ for the 
100, 


obtained 
the 


data are average values 


from several laboratories by 


1608 


ASTM-DCC High Octane Reproduc- 
ibility Group 


Examination of these curves shows 


that all three engines exhibit an 
essentially linear increase in knock- 
limited compression ratio with in- 


antiknock 
Performance 
both 


fuel 


pressed in 


creased quality ex- 

Numbers 
This is and 
100 


secause of the desirability of re- 


true above below 


taining the use of the present octane 
Numbet 


both above and below 100 was not 


scale, use of Performance 


because of its 
Per- 


formance Number scale above 100 as 


feasible. However, 


unique properties, use of the 
an extension to the octane scale ap- 
pe ared attractive 

Figure 2 shows the relationship be- 
tween knock-limited compression ratio 
and fuel antiknock quality when using 
Performance Number only as an ex- 
tension to the octane scale 

The CFR 
engine and were taken from the guide 
tables‘ for the ASTM Research test 
100, 
“Unofficial Guide Table Extension” 
for the Research method above 100 
Fuel antiknock quality is expressed in 


data shown are for a 


method below and from the 


octane numbers up to 100 and in Per- 
formance Numbers above 100 

The curve indicates that Perform- 
ance Number per se is not a satisfac- 
tory extension for the octane number 
scale because of the large discontinuity 
at 100 


below 100 than above 100. This means 


The numbers are much larger 
that a one number increase in octane 
quality allows nearly three times the 
increase in kno« k-limited compression 
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ratio just below 100 that it allows just 


above 100. To the automotive engi- 
neer this is most undesirable. The 
automotive engineer would like ap- 


proximately the same change in oc- 


tane requirement when going from 
10:1 to 11:1 compression 
from 9:1 to 10:1 


' 
pression ratio 


ratio as 


when going com- 

A most important observation can 
be made from this curve. If the slope 
of the extension could be made equal 
to the slope of the octane number 
scale in the region of 100 octane, the 
complete scale would then be con- 


The 


linearity 


tinuous extension would also 


retain its with respect to 
knock-limited compression ratio since 


only the slope would be changed 


General Motors Octane Scale 
Extension 


we can logically change the slope ol 


Let us now consider how 


the extension so as to obtain a con- 
tinuous scale and still keep the ex- 
tension linear with respect to knock- 
limited compression ratio. 

In order to separate the develop- 
ment of the extension scale from the 


operating characteristics of a single 
engine, we need a general expression 


knock-limited 


sion ratio that applies equally well to 


to represent compres- 
all automotive type engines, Perform- 
Numbers this 


purpose since it was shown in Figure 


ance will be used for 
1 that they are linear with respect to 


knock-limited compression ratio 


As background information, Figure 
} shows the relation between the pres- 
ent octane number scale and Pertorm- 


ance Number 


Remembering that Performance 
Number in this case represents knock- 
limited 


engine pertormance, it can 


easily be seen that the size of an oc- 
tane number in terms of knock-limited 
performance increases as you ap- 
proac h 100 octane. In order to make 
an extension scale that is continuous 
with the octane scale and to maintain 
a linear relationship with respect to 
knock-limited engine performance, a 
straight line was drawn between the 
95 and 100 octane number points and 
was extended out to the level of en- 
gine performance represented by 161 
Performance Numbers. This is shown 
on Figure 4 

The slope of the extension lin 
drawn through the 95 and 100 octan« 
points was very nearly three. For con- 
value of three used 


venience, a was 


to write the simple formula 
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FIGURE 6—Power and octane number 
octane 


PN 100 


Octane Number 100 


] 


to define the octane numbers above 


100. This scale is our compromise to 
best match the practical requirements 
for an octane scale extension at the 


present time, 


Octane Scale Performance _|t 
has long been said that the proof of 
the pudding is in the eating! There- 
fore, let 
data 


us examine some engine test 


to determine how well the ex- 


tended octane scale performs 
relationship 


Figure 5 shows the 


between knock-limited compression 
ratio and fuel anti-knock quality in 


a GM Research 


variable 


octane numbers for 


single cylinde compression 
ratio engine 
The upper 


2000 rpm, full throttle, and the lower 
curve at 600 rpm, full throttle. The 


curve was obtained at 


data points above 100 octane are con- 


nected by straight line segments to 


show actual test variations. These are 
unpublished data obtained by J. M 
Campbell in 1939 

Note that although the data show 
a non-linear relationship between oc- 
tane number and knock-limited com- 
100. 


region 


pression ratio below they are 


essentially linear in the above 
100 octane 


tinuous in the 


The curves also are con- 
region of 100 octane 


In othe words, we have succeeded 
in extending the octane scale in such 
a manner as to provide the same al- 
lowable change in knock-limited com- 
pression octane number in 
the 


tane + 6 cc. 


ratio per 


range from 100 octane to 1isooc- 


TEL as exists currently 
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sufficiently linear 


in the range from 95 to 100 octane 


numbet 
Figure 6 shows the relationship b 
fuel 


numbe rs 


tween knock-limited power and 
antiknock quality in octane 


for the GM. Research 


variable compression ratio engine, ‘The 


ingle cylindes 
ordinate of the graph shows knock 


limited indicated power in percent 


figure ol 
LOO 


based upon a 
fuel of 


data 


LOO percent 
octane number 


obtained by | 1) 


lor a 
| he SC 


Caplan in 1952 


were 


The curve indicat that knocl 


limited power obtained by 


! 
compression 


Mncreasing 


| 
also 


ratio 1 reasonably 
linear with respect to octane number 
quality in the region above 100. How 
ever, knowing that engine powe! does 


not usually increase linearly with in 
would 


flatten 


creasing Compression ratio we 


expect this relationship to 


somewhat if it extended to 


higher 


Another interesting observation that 


were 


octane number levels 


can be made from this relationship 


is that an increase in compression 


ratio which increases the octane num 


ber requirement of this engine from 


100 to 110 octane numbers 
knoch 


% percent This ay 


pro’ de 


an increase in limited powe 


erage gain ol 


] ‘ { 
| percent In power fTrom an in 


number in fuel 


with 


ase ol one octane 


quality l barely measurable 


modern dynamometer equipment 
only zZ | 


power even In the case of a 300 horse 


since it amounts to horse 
words if 


make the 


mall that 


powe! engine In othe 


would seen foolhardy lo 


| 
antiknock quality units so 


FIGURE 7—PRF framework for 
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road 
a good 


octane rating: Relationship is 
framework for fuel purposes 


he y cannot be re idily mea ured 


Another 
portant to the 
l the 


relationship that is im 
aUuLOmMOL VE 


knock 
fuel 


engineer! 


relation between limited 


ance and antiknoch 


spark ad\y 


quality Figure 7 show thi relation 


hip in the form of a rete 
fuel 


rating ol 


primary 
road octam 
1955 10:1 com 
Oldsmobile car. ‘The 


Borderling 


ence framework for 
fuels in a 
pre sion ratio 


Modified 


to obtain these 


Le hnique was 
used data 
The solid line how 


par ad 


the re lationship 


between ance for borderline 


knoc} ind fue | octame number quality 


at several engine speeds from 800 to 
r2Z00 rpm Lhe dashed line 


par] etting for best po 


sho Vs the 


VCTl Ope ration 


ate ich te { peca 


Figure / demonstrate that the 


park advance-octane number rela 


tion hip above and below 100 octane 


tly 


is continuous and 1s sufficiently linear 


to provide i vood. usable frameworl 


for fuel rating purpos in modern 


ile engine 
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by the Cooperative Fuels Research 
Steering Committee and was based on 
the earlier suggestions of the late Dr. 
Graham Edgar of Ethyl Corporation 
to use the pure hydrocarbons normal 
heptane and 2-2-4 trimethylpentane 
iso-octane) as a pair of primary ref- 
erence fuels for the standardization of 
antiknock testing. The scale was 
adopted after three years of endeavor 
and cooperative testing and after a 
great deal of discussion concerning the 
merits of a number of different meth- 
ods for expressing the antiknock value 
such as Highest Useful Compression 
Ratio or Maximum Allowable Spark 
Advance, benzene equivalents or tol- 





uene equivalents 
me) At that time extending the scale 
a Lenand beyond 100 was considered very mu h 
| |. @ Wright Aeronautical Corp. GR-I820-Gi00 
Engine at .O95 F/A 
& Wright Aeronautical Corp. GR-IB20-GIOO 
Engine at O95 F/A 
x Estimated Hercules Based on TetraEthy! Lead 
Ratings of Power Plant Fuels, And Mean of 095 
F/A for Pratt & Whitney vs Wright Aeronautical 
ot 1.25 mi 
© ARI559-A Brake Basis 
4 AR1638-EG Curve 
~ Curve 6 Chosen for Performance Number 
2 Wright Field O95 F/A newly developed motor method and 
@ Pratt & Whitney R-I83-C4 Engine 095 F/A that the rating of benzene was ex- 
+ Same as Curve 3 Except 0.105 F/A Mean ly tible to the test condi 
& Pratt & Whitney R-IB30-C4 Engine 0.105 F/A a ee ae ee oer oe 


T - 7 - tions 


an academic subject. A proposal was 
made to extend the s« ale. if and when 
necessary, by adopting the value of 
200 for some high antiknock compo- 


nent such as alcohol or benzene, This 


Based On 100% Power With Iso-octane 


proposal, however, received its death 
blow when it was found in 1932 that 


alcohol rated only 91 by the then 


Percent Increase In Engine Power As Limited By Detonation 














| | MX-274 During the middle 1930's the devel- 


1 opment of high antiknock fuels was 
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extremely rapid, sparked largely by 
the development ol processes to pro- 
duce iso-octane commercially, and in 
FIGURE 1-—-Effect of Increased antiknock value on permissible engine power under take-off con 1939 100 octane aviation gasoline was 
ditions: curve 6 was chosen for “Performance Number.” in large scale commercial production 

For aviation fuels, therefore, it be- 
came very necessary to develop a scale 
which would classify fuels over 100. 
Particularly was this the case since it 
e was known that under certain operat- 

New Develo ments in ing conditions, such as occurred in a 
p supercharged aviation engine running 

with very rich fuel air mixtures, the 

ik k antiknock behavior of several com- 
Anti noc Sca es mercial fuels was considerably better 


than iso-octane 


Army-Navy Performance Num- 

Here’s an up-to-date status report on proposals ber-—On September 13, 1938, the 

made and the questions still to be answered. ER ACGEER Vases Lavenen wee ae 
thorized to appoint a group leader to 

collect and correlate ideas on the ex- 
tension of the octane number scale, 
T. B. Rendel and in a progress report dated Janu- 
Shell Oil Comy ny ary 27, 1939 on “Octane Scale Ex- 
New York City tension Project” the CFR Group 
Leader responsible listed and dis- 

CERTAIN BASIC decisions have — Here’s how the scales have developed cussed eight different methods by 
to be made before an antiknock scale over the past 26 years which extension of the octane scale 
above 100 can be agreed upon. There The present octane number scale might be accomplished. Among the 
is still time to consider new proposals. was adopted on September 15, 1930, eight methods resulting from his dis- 
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cussions with representatives from in- 
terested organizations were the follow- 
ing: 


1. Addition of a fixed quantity of 
tetraethyllead to the present refer- 
ence fuels, both primary and sec- 
ondary. 


Use of a new high reference fuel 
of a higher antiknock value than 
1iso-octane. 


Addition of tetraethyllead to iso- 
octane, the rating being given in 
terms of iso-octane plus lead or in 
terms of some arbitrarily estab- 
lished value. 


Extrapolation of the curve of com- 
pression ratio versus octane num- 
ber. 


Use of performance numbers—-the 
performance number being ob- 
tained by dividing the engine out- 
put with a given fuel by the en- 


gine output 


with iso-octane and 


multiplying the result by 100 


Use of a scale based entirely on 
the full-scale calibration 
of the reference fuels, the calibra- 


engine 


tion to be made in terms of some 
engine variable. 


In July and August 1941, a Coordi- 
Research 
at Wright Field 


testing was conducted and agreement 


nating Council 


group met 


where correlation 
resulted in the su- 
percharged knock test (F-4) method 
Shortly after this the Military pro- 
curement, Specification AN-VV-F-748 
dated September 22, 1941 
that: “Knock ratings shall be ex- 
pressed in terms of octane number 


was reached that 


required 


percent iso-octane in normal hep- 
tane) up to and including 100, and 
in terms of iso-octane plus milliliters 
of tetraethyllead per U. S 
iso-octane above 100.” Thus. another 
new test method had been adopted 
without concurrently adopting an ex- 


gallon in 


tension of the number system above 
100 . 

As a method of expressing anti- 
knock value it was complicated and 
somewhat awkward to use for calcu- 
lating blends and rating engines, It 
was desirable, therefore, to transform 
milliliters of TEL in iso-octane into 
a usuable set of numbers, As the only 
users of this type of fuel were the 
July, 1956 
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Military Services and three engine 


manufacturers producing the engines 


for these Services, a small group com- 


posed of the representatives of the 
Services, the engine manufacturers, 
and the Petroleum Administration for 
War, representing the producers, was 
set up and quickly came to an agree- 
whi h 
later rec eived the approval ot the spe 
cification authorities in both the U. S 


and the United Kingdom 


ment as to a suitable method 
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The method used follows 
A family of 


centage increase in power for various 


was AS 
curves represe nting per- 
increments of TEL in iso-octane were 
prepared for various aircraft engines 
unde conditions 


various operating 


laboratory 
CFR 17 b 


Ihe scattering of the data 


including som«e engines 


such as the and engines 
Figure | 

was indeed notable and the line cho 
sen to relate performance to lead con 
tent could be termed average only by 
courtesy 


Phe ort 


curve, Number 6 of 


Number 


was the 


inal Performance 
Figure | 
smoothest curve that could be drawn 
by eye with the help of a given French 
curve through the best supported en 
gine data. Unfortunately, it did not 
result in a completely smooth curve 
nor did the simple tabulation derived 
from this curve permit extremely close 
interpolations to obtain numbers for 
fuel blends. As 
Ethyl Corporation 
through S. D. Heron, was asked by 
the Military Services (Bureau of Aer 
and the U. 8S. A.ALF to 


prepare smooth values, These 


intermediate reference 


a result of this 


onautics 
smooth 
values were issued by Ethyl Corpo- 
1944 and are 


offic ially ACCt pted \ alue 


now the 


this 


ration in June 
whe ie 


scale is used 


The scale has proved very use ful in 
for their anti 


rating aviation gasoline 


k noc | 


adopted in 


performance and it has been 
all aviation specifications 
and by aviation gasoline producers of 
both the [ S 
1942. It has 


markably 


and England since 


tood the test of time re 


well despite the fact that it 


is well known that it cannot be used 


io predict the increase in performance 
in any given case, and lreque ntly the 


and (x 


100 have 


terms performance number 


tane number above been 


used interchangeably 


ts chief disadvantage as that it 


made a serious break in the 


ol the 


continuity 


two scales at the 100 point and 
this was a difficult situation for blend 
lation stocks who had to cal 
ble nd 


antiknoc} 


LOO In 


ers ol a’ 


value of a from 


had 


he le Ww 


culate the 
ston k 


above 


value 
1944 the 
Aviation Gasoline Advisory Commit 
tee (AGAC 
cal extensions of the 


Ci for the F-3 Av 


which 
and 


de ve loped 


Corti 


knock 


empiri 
rating 


iation method and 
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New Developments In Antiknock Scales... 
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FIGURE 2—Antiknock extension scales 


the F Both 


scales were developed primarily to 


t Supercharged method 


facilitate fuel blending calculations for 
which purpose they have proved very 
useful but neither scale was consid- 
ered applicable for fuel specifications 


at that time 


Anothe: to overcome the con- 
tinuity problem was to extrapolate the 
P.N. equation for values below 100 
This was done by Mr. S. D. Heron of 
the Ethyl Corporation at the request 
of the Military August 
1944 and a set of performance 


numbers below 


Way 


Services in 
wave 
100 which could be re- 
lated to octane numbers. The scheme 
has received a limited acceptance but 
has not been used in any fuel or 
engine specifications 


After the 


made to revise 


war many efforts were 
the aviation fuel rat 
ing scales to develop a common scale 
which did not have the break in con 
tinuity at 100. Several alternative ref 
erence fuels were considered such as 
2-2-3 trimethyl butane 


triptane and 


heptane, or iso-octane-heptane tol 
uene-blends and a constant amount of 


PEL 


not available at 


It was found that triptane was 
a sufficiently attrac 


tive price. Furthermore, under cet 


tain test conditions its antiknock value 
better than iso- 


was not sufficiently 


octane to give a satisfactory extension 


A very comprehensive report was 


172 


Still time to consider others? 


issued by the CFR Committee on these 
investigations (CRC Report dated 
April 18, 1948, Method for Express- 
ing Antiknock Ratings). On the basis 
of this it was finally decided that the 
current reference fuels, iso-octane and 
normal heptane below 100 and TEL 
in iso-octane above 100 were the best 
available and that the method of ex- 
pressing the results should be contin- 
ued as in the past, 1e., AN Perform- 
ance Numbers above 100 and Octane 
Numbers 100, 
need for a change was shown 

At that 
knoe k 


below 


below until a greate1 


course, the anti- 


fuel 


the aviation 


time, of 


value of motor well 
100 and 
switching to gas 


that 


was 
industry 
with 


was turbines 


the result the development of 
high antiknock aviation fuels came to 
an abrupt halt. Nevertheless, the in- 


vestigation was a very thorough one 
and many of the conclusions reached 


are still valid 


Investigations During 1948- 
1952--Since 1946, 


sure of competition and to meet the 


under the pres- 
demand of the automotive industry’s 
ever increasing Compression ratios, 
antiknock values of motor fuels have 
im reased by le aps and bounds From 
somewhere around 75 in 
1946, they are 


a value of 


now, ten years later, 
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knocking on the door which says 100 
This that certain 
definitely 100, and it 


siderable importance to the research 


means stocks are 


ove! 18 of con- 
and development organizations, at 
least, of both the automotive and the 
petroleum industry to consider a suit- 
antiknock 


able scale for measuring 


values at and over 100 


It may not be necessary yet com- 
mercially, but a common language to 
the 


groups of both industries is obviously 


manufacturing and research 
desirable if developments are to pro- 
ceed smoothly. It is fully recognized 
that test method development must 
also go hand in hand with increasing 
antiknock values; but test method de- 


velopment means considering refer- 


ence fuels which must be used over 
100 and consequently methods of ex- 
pressing the results obtained 

In 1952 at the urging of various re- 


CFR 


Division 


search workers in this field, the 
Motor Fuels 


gave considerable study to the 


Committee’s 
ques- 
tion of extending the scale above 100 
After six 


a compromise agreement was reached 


months or more discussion, 


to specify one octane number scale 


and one performance number scale 


for further study in the hope that 
further experience might lead toward 
a final decision which type of scale is 
most acceptable 


The 


Figure 2 in comparison with the ref- 


two scales are illustrated in 
erence fuel compositions which they 


‘I he 


100 was specified to be the 


represent octane number scale 
above 
value given by the formula: 
Octane No 2800/P.N 

Che Performance Number was spe- 
cified to be the conventional aviation 
AN performance number above and 
below 100 as issued by Ethyl Corpora- 
tion in 1944 as previously described 

Either of these two scales will pro- 
vide sufficient continuity at the 100 
point for approximating gasoline 
blends. However, large errors will oc- 


cur if blends are calculated from 


one of these 
100 on the 


any 


ratings below 100 on 


scales and ratings above 


Neither 
antiknock 


other these nor other 


scales will give the exact 


ratings of all blends by 


This last 


proportion 


statement should be noted 
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carefully. It is very true and applies to 
all antiknock scales, octane numbers 
included, Lack of appreciation of this 
fact has been the source of much con- 
fusion in the development of anti- 
knock scales. 

When the 


been 


suggestions had 
Motor Fuels Di- 
vision in July 1952, further coopera- 


above 
made to the 


tive work was abandoned in favor of 
other and more urgent problems. 


1955 Statement of Premises 
Early in 1955, however, at the urging 
of several organizations who con- 
sidered that the time had arrived for 
a further and perhaps more urgent 
study of this problem, the Motor 
Fuels Division of the CFR Committee 
organized a symposium at which 
every viewpoint and every antiknock 
scale and reference fuel was again dis- 
cussed. The meeting occupied one full 
day’s disc ussion whi h produc ed mu h 
useful data including much of the 
data already covered in past investiga- 
tions. The records of these discussions 


were later embodied in a set of 
premises which were laid down before 


the Motor 


sideration and adoption, The premises 


Fuels Division for its con- 


were set forth in the knowledge of all 
the previous work in the CFR Avia- 
tion Fuels Division, and the 1952 dis- 
cussions of the CFR Motor Fuels Di- 
vision, as well as the discussions at its 
1955 Symposium. 

At the same time, Research Di- 
vision I of ASTM Committee D2 also 
took up this problem, particularly 
from the viewpoint of test method de- 
velopment and the need for improve- 
ments in the Research and Motor 
Method tests in the higher antiknock 
ranges 

Arrangements were made whereby 
the views and discussions of the CFR 
Committee were given to the ASTM 
group and a close coordination of the 
two groups was established Early in 
their work the ASTM group adopted 
the same premises as the CFR group 
and proceeded along parallel lines to 
work out their suggested method of 
expressing antiknock values over 100 

It was thought at the time these 
premises were stated they would be 
acceptable to all organizations con- 
cerned, However, since then they have 
been challenged by some groups and 
it is perhaps desirable to set them 
that can be 


forth clearly so they 


fully understood before proceeding 
July, 1956 
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OCTANE NUMBER 


2 


3 4 


TETRAETHYLLEAD IN ISOOCTANE ML/GAL 


FIGURE 3—Iso-octane plus TEL and octane numbers above 100 


Formula for curve has been 


derived 


with a discussion of the actual recom 
from the 
subsequent work of these committees 
The stated by the Motor 
Fuels Division and ASTM groups ar 


as follows: 


mendations which resulted 


premises 


octane scale 


1. The 


100 should be retained 


present below 


2. The octane scale below 100 should 
continue to be defined in terms of 
normal heptane and 1so-octan 
The scale above 100 should be de- 
fined in 


terms ol and 


tetraethyllead 


1so-octane 


The 


sion should be continuous with the 


octane number scale exten 


octane number scale in the region 


of 100. 


The 


sion 


octane number scale exten 


should have a definite rela 


tion to engine performance in the 


region above 100 


It is possible that these conclusion 
were adopted prematurely and furthe: 


discussions by the appropriate com 


mittees in industry will undoubtedly 


clarify this point 


It is evident, however, that in the 


final analysis a decision on their 


validity can only be arrived at on an 


arbitrary basis. No amount of tech 


nical or scientific data can decide for 


instance the acceptance ol premise 


one, Yet it must be decided before we 


can proceed effectively with 


any 
scheme for extending the scale be yond 
LOO 


\ qyue 


to the 


tion has also been raised as 


suitability of the second part 


of premise number two, ‘This is based 


on evidence that the 


ol the 


above 


reproducibility 
number 
100 ON is not a 


it iS UMmediately 


octane determinations 
satistactory a 
100 ON and 
that the use of iso-octane plus lead as 
reference fuels | 


lhe ASTM 


ommended that work be pu hed until 


he le Ww 


a contributory factor 


frroup ha therefore rec 


sufficient information is available to 


assess the potentialitie ol relerence 


fuel systems in this re pect 


that an intensive re 


It i possible 
search program may produce an alter 
ol reterence 


not dorm 0 


nate fuels in place 
So lar a care 
lhe use ol 


recently been suggested 


pall 


of iso-octane and 
ful search ha 
mesitylene ha 
but much work remains to be done to 
obtain a 
to check its antiknock value in terms 
of other fuels 


idered. In view of 


source of suitable purity and 


before it can he con 


much past work 


on alternative reference fuels since 


Antiknock Scales 





New Developments In Antiknock Scales . . . 





1938. it 


look further and an arbitrary decision 


may not be worth while to 


may be needed on this point 

Per 
100 
the 
PN scale were adopted only for num 
100 as has 


industry 


that the 


below 


evident 
Number 


meet 


Finally it is 
formance scale 


fails to premise one and if 


bers above been done 


the aviation such a scale 
The advant- 
that it is 
in a degree related to engine perform- 


The 


would fail premise three 
age of this scale, however, is 


extension 
PN is 


point 


scale 
2800 

octane 

PN 


and sO meets Premise three ‘| he cul 


antiknochk 
ON 128 
continuous at the 100 


when plotted against the 


based 
SO ale 


vature of this scale makes each su 

cessive octane number above 100 rep 
vreater and greater amount of 
his 
an antiknock rating of 110.6 


6 ml TEL 


considered by many parties as 


resent a 


antiknock value characteristic 
results in 
for iso-octane which is 
too low 
a number for the amount of antiknock 


value that it represents, 


Alter 
careful consideration of all the factors 
CFR 


modifications a 


Latest Recommendations 


involved, the Group adopted 


with certain sugges 
tion originally put forward by General 


Motors Research 


Broadly speaking the extension was 


re presentative b 


constructed on a plot of octane num- 
bers versus performance numbers by 
line 


extending a straight 


the 95 


connecting 


and 100 octane points, and 


using the formula 
100 +- PN 


2 
) 


100 


ON 


for extending beyond 100 


1.0 


Strictly speaking this scale is not 
continuous at 100 octane number, but 
some engine tests indicate that a slope 
of one-third performance number 
more nearly approximates unsuper- 
( harged engine pertormanc e than does 


the A. N 


evel 


Performance Number. How- 


any relerence to perlormancs 


number in the final recommendation 
was considered objectionable so an 
equation was derived using the orig- 
inal performance number equation 
and based on only the ‘TEL in iso- 


After 
and deliberation the CFR Group 


octane units much discussion 


recommended that 


1. The 


be used 


present octane number scale 
fuel antiknock 
quality at and below 100 


to define 


2. ‘The 


extension of the octane num 


scale above 100 be defined in 


0.736 TEL 


terms of iso-octane and tetraethyl- 
lead 


The 


100 be called octane numbers 


3. 


units of measurement above 


4. Ratings above 100 octane numbers 
in terms of tetraethyllead and iso- 
octane can be converted to octane 
numbers by the following equation 
usin’ a prepared set ol tables or 


the chart shown in Figure 3 


1.0 + 1.472 TEL 
0.0204 TEL 


PEL 


0.035216 


Present Situation 
noted, certain objections have been 


As previously 


made by various organizations to 
these recommendations, most of them 
being concerned with the acceptance 
of the the 
recommendations based. ‘They 
length the 
C.F.R. committee at a meeting to be 
held on June 6th at Atlantic City 
They will also be discussed by ASTM 
1)-2 
subdivisions and it is expected that 
all these 


four premises on which 


were 


will be discussed at by 


Committee and its appropriate 


as a result of discussions. a 


set of recommendations acceptable 


to both industries will be issued by 
the appropriate committees in the 
near future 

Original presentation of this man 
the 


of the Automotive Research Commit- 


uscript was before joint meeting 


Petroleum 
May 16, 


+ 
—_ 


Committee 
Products of API, 


1955 


tee and on 


Montreal 





ASTM Agrees, One Year to Complete 


“TT APPEARS that 
method for extending the octane 
LOO 


a decision on 
the 
number octane has 
This state 
the offi 
L)-2 on 


Lubricants 


scale above 


been tentatively reached.” 
ment was issued recently by 


ASTM 


Petroleum 


cers) ol Committee 


Products and 
as a result of their deliberations at 
the Annual Meeting of the American 
Society for ‘Testing Materials in At 
lantic City 
It will take 


plete the formalities and to publish 


another year to com 
complete details, but a large majority 


of Division I on Combustion Charac 


ASTM 


) 


teristics (a subcommittee of 
and Committee D-% 


the 


Committee 1-2 


itself. have agreed on following 


pomnts: 


1. Octane 100 are 


numbers below 


174 


defined by mixtures of iso-octane 
There will be no 


LOO 


and n-heptane 
the scale below 


LOO) o« 


revision ol 
Antiknock 
tane number will be expressed as 
Octane Number 


Reference fuels above 


values above 


100 Octane 
Number will consist of Iso-Octane 
containing up to 6 ml of ‘TEL pe: 
gallon 

Iso-Octane 6.0 


TEL per gallon will be defined as 
| 


containing ml of 
120.3 octane number 

These relere nce fuels will have the 
both the Motor 


Research methods for deter 


same values for 
and 
mination of octane number 

Further des ription of the reference 


between 100 and 120.53 is expec ted to 


fuels (iso-octane plus for use 


be available on request about Or tobe 
1, 1956. Requests should be addressed 
to W, 7 ASTM 
Committee 2040, 50 W 
50th Street, New York 20, N. ¥ 

Other officers of the Committe: 
are, Chairman. H. M. Smith, U. S 
Bureau of Mines, Bartlesville, Okla 
Vice-Chairman, R. C, Alden, Phillips 
Petroleum Company, Bartlesvill 

All of the officers agreed that while 
Atlantic Cit 
they the 
thi 


motor 


Gunn, Secretary, 


1)-2 


> 
Room 


the de« isions reat hed in 


were not unanimous, have 


support of a large majority of 
producers and consumers of 
fuels. Even those producers and con- 
sumers who are not entirely in favor 
of the that 


yrefer these decisions to further inde- 
I 


decisions were reached 


( ision 
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Use this method for . . . 


Fast Butane Analysis 


Here is a new adsorption technique for butane analysis. A simple and inex- 
pensive apparatus gives accurate and highly reproducible results. 


H. S. Myers and H. G. Hipkin 


C F Braun & Company, Alhambra, Calif. 


THE PETROLEUM INDUSTRY 
has long needed a simple, rapid and 
inexpensive method for analyzing bu- 
tane-isobutane mixtures. This method 
utilizes synthetic zeolite crystals for 
the selective adsorption of butane 
from the mixture. Analyses are highly 
reproducible and agree closely with 
those obtained by other techniques 


Structure of Sieves—Recently a 
new type of porous zeolite crystal has 
become available.* The crystals, o1 
sieves as they have been called, are 
synthetic zeolites composed of cal- 
cium, silicon, aluminum, and oxygen 
Their crystalline structure contains a 
large number of small cavities, inter- 
connected by a number of still smaller 
pores. These cavities and pores are 
precisely uniform in size, and nor- 
mally contain water molecules. But 
when the sieves are heated, this water 
of hydration is driven off, leaving 
voids that comprise nearly 50 percent 
of the total volume of the crystals. 


Adsorption —The empty cavities 
in these porous crystals have a strong 
tendency to recapture their water of 
hydration. If no water is present, 
they will adsorb any material that 
can get into the cavity. In this man- 
ner it is possible for the sieves to 
separate molecules that are smaller in 
diameter than the pores, from those 
that are larger. Several pore-sizes are 
available. Regeneration of the sieves 
is accomplished by heating to about 
300 to 600 F., and purging with dry 


air or nitrogen. 


BUTANE ANALYSIS 


Literature distributed by the man- 
ufacturer indicates that these syn- 
thetic zeolites with a 5 Angstrom 


* Linde Air Products Compan 
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pore-size will adsorb normal butane 
but not isobutane This sugevested the 
possibility of using the » Angstrom 
sieves to analyze butane-isobutane 


mixtures 


initial Test— The first test was 
made to determine whether or not 
butane removal by the sieves is quan 
titative This was done by passing a 
known rmixture of gaseous butane- 
isobutane through a bed of the sieves 
and into an infrared analyzer. The 
vas leaving the sieves showed no trace 
of normal butane, and so it was con 
cluded that the butane removal is 
quantitative, and that it would be 
feasible to use the 1eve to analyz 


butane-isobutane mixtures 


Continuous Analyzer -on: 
method of using the sieves might be 
in a continuou analyzer The was 
mixture would be passed continuously 
through a bed of the sieve and me 
tered at the inlet and the outlet ol 
the bed. Periodically, of course, the 
leve would require regeneration 
The chief drawback to this scheme is 
the difficulty of metering the streams 
accurate] Wet test-meters might 
work but they would require large 

amples in order to get sufficient 
accuracy. It seemed that for the short 
range program, the continuous ap 
proach would not be practical. On a 
long term basi however the con 
tinuous analyzer might be developed 
into a highly workable tool 

Orsat Technique— Anothc: 
nique might be to use the sieves in 
place of the conventional absorbent 
solution in an Orsat apparatus, Sev 
eral types ol equipment were tested 
with butane-isobutane mixture But 
none of the Orsat device 


bye atisiactor 





Fast Butane 


Analysis . . 





FIGURE 1-—-Schematic arrangement of appa 
ratus used in this method of analysis, 


Pressure Method Ou: 
to date 


most 
promising technique consists 
of expanding the gas sample into an 
evacuated container of the sieves, and 
Figure 


The 


leveling-bulb on the bottom 


measuring the rise in pressure 


sketch of the 


mercury 


lisa apparatus 


bomb is used to adjust the volume of 
this bomb so that the 


ume below 2 


total free vol 
\ ilve IS CNX tly equal Lo 


2. After each 
heated to 


the volume above valve 


analysis the adsorber is 


}00 or 400 devrees 


about evacuated 


and cooled again to room tempera 


ture 


With certain 
the theory of the pres- 
First let us 


Theory, Ideal Case 
assumptions 
method j 
that the 


sure simple 


assume volumes above and 


2 are equal and that the 
ideal We 


after the 


below valve 
vapors aré must also assume 
that 


ized, 


pressures have equal- 
there is no diffusion of 


through the 
) 


gases 
capillary attached to 
valve 2, And finally, the temperatures 
alte) 
Che initial pressure is called P 
and the pressure, P, The vol 
valve 2 is V, and the free 
the valve is V», It has 


been assumed that 


before and expansion must be 
equal 
final 
ume above 
volume he low 
already these two 


volumes are equal 
First the entire system is evacuated 


Next, \ 


with the 


and then valve is closed 

is filled to a pressure ol Po 
Che 
of moles of gas in V, can be 


sented by P.V,/RT or P.V,k, 


I has been assumed constant 


unknown eas-mixture number 
repre 


since 


176 


After 2 1s opened and the 
pressures have equalized, the moles of 


are PyV,k. This 


means that the total moles leaving V, 


valve 
vas remaining in V, 


and passing into the adsorber are 


P..Vik PyVk 


The number of moles of unadsorbed 


fas remaining in the entire system 


alter adsorption are 


sine f 


to V 


V, has been assumed equal 


N; Py (2V 


The moles adsorbed can then be rep- 
resented as 


Nx P.. Vik 2 PeVik 


Dividing the moles adsorbed by the 
total moles leaving V, gives the mol 


fraction adsorbed, 


P.. Vik 
P.Vik 


) PrVik 
PrVik 


P ) P 
ao - 
P Py 
his is the working equation for the 


, 
ideal case, since for butane-isobutane 


mixtures the mole fraction adsorbed is 


equal to the mole fraction of butane 


in the ample 
Calibration — In 
valid 


9 


order for 


Equa- 


tion 6 to be the net free volume 


he low valve 


to the 


must be exactly equal 


volume above valve 2. If we 


assume that isobutane is completely 


unadsorbed by the sieves 


a simple 


procedure can be used to equalize 


the volumes 

First, the entire apparatus is evacu- 
ated to an absolute pressure of less 
than | He. Then 


closed, and pure isobutane is added 


mm valve 2 is 
to the upper chamber through valve | 
until the reaches an arbi- 


800 mm Hg absolute 


pressure 
trary value of 
Next, the vacuum pump is valved 


off by 


tane is allowed to expand into the 


closing valve 3, and the isobu- 
lower chamber by opening valve 2. 
During this time, valve 4, the valve to 
the mercury reservoir, is kept closed 
If there is no adsorption, and if the 
free volume below valve 2 is equal to 
the volume above valve 2, the pres- 
sure will be halved when valve 2 is 
And so, after the 


have equalized, valve 4 is opened, and 


opened yressures 
I | 


mercury is added to the lower cham- 
ber until the pressure of the system 
rises to 400 mm He 
and the 


Then valve 4 is 


closed, mercury reservoir 1s 


no longer needed until the sieves are 


replaced 
Limitations— As has been 


ously mentioned, Equation 6 


previ 
when 
used with the above calibration pro- 
valid if 


tane adsorption on the sieves. It is 


cedure, is there is no isobu 
also valid if the sieves do absorb some 
isobutane, so long as the adsorption 
is a linear function of pressure. Sup- 
slight 


isobutane on 


pose, for example, there is a 
surface-adsorption of 
the sieves, or on the walls of the ves- 
that this 


function of 


sel Furthe let us assume 


adsorption is a_ linear 


pressure That is, using our 


earlier 
terminology 


to P, K. For 


a definite weight of sieves. 


the adsorption iS equal 


a given apparatus with 


K can be 


TABLE 1—-Butane Analyses by Molecular Sieves Compared With Other Methods 


MOLE PERCENT NORMAL BUTANE 


Synthetic 
Zeolite Crystals 


SAMPLE Ideal 


Corrected 


PETROLEUM 


Infrared Low 
lemperature 
Fractionation 


Lab 1 Lab 2 


5 4.15 


REFINE! 
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EQUATION 6 
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100 


200 


FINAL PRESSURE 
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100 200 


FINAL PRESSURE P 


° f 


FIGURE 2—Surface 


considered as a volume, Va, the vol- 
ume of butane that is adsorbed per 
9 


unit of pressure. Equation 2 can now 


be written as 
N; P; V; | 77 2A 


But, the calibration procedure auto- 


sets V, Vas 


and so Equation 2A reduces to Equa- 


matically 


equal to V 
tion 3 


Experimental Results Five bu 
tane-isobutane samples were made up 
in gallon bombs and analyzed by the 
pressure method just described. Then 
these same samples were analyzed by 
infrared at two independent labora- 
tories, and also by low-temperature 


fractionation, In addition, a standard 
sample purchased from Phillips ¢ them 


Result 


values 


ical Company was analyzed 
in Table 1. The 


titled ideal were calculated by 


are shown 
means 


ol Equation 6 


Duplicate analyses were made on 


each sample and were found to be 


highly reproducible. Calculated per- 


centages of butane appear to be 


slightly too high up to about 


one 
percentage unit higher than the cor- 
responding low-tempe rature traction- 
ation analyses 
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adsorption of isobutane on zeolite sieve crystals 


Correction. For most purposes 


the analyses computed from the ideal 


ized Equation 6, are probably suffi 


ciently accurate But since the 
amount of adsorption seemed slighth 


high, 


the reason for this discrepanc. 


an attempt was made to find 


It was suspected that the troublk 


was caused by surface adsorption ol 


isobutane on the sieves, As was men 


tioned earlier this would not cause 


any trouble if the adsorption wert 
linear with pressure 
The 
able 
‘ 


showing the magniture of 


manutacturer of the 


sieve 


to supply u with one poin 
this surface 
adsorption. His data indicate that the 
adsorb about 0.3 weight 


10) 


and a Sin 


sieves surface 
percent at 


mm Hg, I 


ple experimg nt, we were 


a partial pressure of 


sing this value 


able to 


Worl 


up a rough surface adsorption 


therm for pure isobutane 


The apparatus wa calibrated with 


pure isobutane in the normal manne: 


starting with a pressure of 800 mm 


He and adjusting the mercury to 400 
Fifty grams of 
Phi 


) grams 


mm alter expansion 


es were used in the adsorber 


meant that (50 0.00% 0.1 
or 0.0026 


adsorbed, ‘The 


mole olf isobutane were 


surface initial volume 


FIGURE 3—Correction 


80 60 


MOLE % ADSORBED 


factor for surface adsorption to be 
tracted from Equation 6 


V,, was 400 cc, equivalent to 0.0188 
moles. Since 0.0026 moles were ad 
sorbed on the sieves, N equals 0.0188 

0.0026 or 0.0162 mol Substitut 


ing in the equation 


P,\ P 
we find \ 
Now the 


without 


2) ct 


experiment was repeated 
changing the mercury level 
different 


but at initial pressure 


since \ 
of P 


Equation / tor 


ind V. ar 


and P. can be ubstituted 


known, value 
into 


and N can 


diflerence 


each 
he calculated I he 
N, and N 
tare 


run 
between 
equal the mole of tsobu 
adsorbed at pressure Pp 


Ihe rf 


isotherm 4: 


ulting surface adsorption 


2. ‘The 


curve um the 


hown in Figure 
ion of thi 
dotted 
of the 
be applied to id 
lated from Equatir nh 
been worked 


] ure 


i 
ri ha 





CRUDE STOCKS 


Milkons of Barrels End of Monthy 
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282,250 
285,155 
284,894 
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274,608 
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258,385 


260, 156 
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265,683 | 
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274.075 
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3,482 | 
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3,492 
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Data for last two months from API; prior monthly data from Bureau of Mines. Data in thousands of barrels. 
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Make Petrochemicals From Air and LPG 


Discussed here are the effects of hydrocarbon feed stocks, oxygen ratio, 
pressure, and temperature when producing oxygenated chemicals. 


R. L. Mitchell 


OXIDATION HAS been the 
important 
built his 


most 


unit process since man 
fire, It 
source of powet 
with the 


combustion 


first has long been 


used as a However 
the 
and the 


of petroleum that its uses 


it is only advent of 


internal 


cise overy 


engine 


have expanded to where it is one of 
the most versatile unit processes, pat 
ticularly for the production of chemi 
cals 
Bone and his associates working in 
the 
be considered the 


England at turn of the century 


might first 


scientific experimentalists in the 


serious 
field 
of hydrocarbon oxidation During 
the ensuing 50 


for the 


years, the techniques 


oxidation of low molecular 


weight hydrocarbons have been de 
veloped to the point where oxidation 
is a major basic process. Concurrently 
there has been considerablk 


both 


effort cx 
pended in academic and in 


dustrial research 


laboratories in an 


attempt to elucidate the reaction 


that in 
this field, commercial application has 
the 
what is going on, It 


mechanisms, It is interesting 


greatly preceded knowledge of 


exactly has been 


sufficient to know what will be ob 


tained under given sets of conditions 
and then to proceed empiricall to 
commercial scale 


Celanese interested in 


first became 
the production of chemicals via hy 
oxidation inthe 


I his 


desire for 


drocarbon 
thirties 
by a 
of raw material for the production of 
acetate. Of 


mid 


interest was occasioned 


a de pe ndabl 


source 


cellulose particular in 


terest was the 


production of acetu 


acid and acetone, the first being used 


in acetylation and the 


latter aS a 


spinning solvent. As a step toward 


this vertical integration, a group of 


chemists and chemical engineers 


/ il y 1956 Vy PRO! ' { A 


some ol whom were experienced I 
hydrocarbon oxidation 
at the Cumberland 


in 1934. Within a pilot 


plant was in operation producing one 


tarted worl 


Maryland 


five years 


plant 


ton per day of acetaldehyde 


from 
liquefied petroleum gases as feed ma 
terial, Three years later a second pilot 
plant produc ing ten tons of acetalde 
hyde per day was running. This last 


unit furnished the 


basis ol ce sign for 


the commercial plant at Bishop 


lexas 
At this 


he vun 


World 


construction 


point War II had 
material 
Since the basi 
produced large 
acetaldehyde approval 


was granted for construction at Bishop 


and 
were on allocation 
oxidation process 
quantities ol 
of a defense plant for the production 
of butadiene via 


taldehyde 


quent 


aldoling ol the ace 


hydrogenation and ubse 
dehydration of the resulting 


Thi had 


studied at Cumberland on a 


|.3-butylene glycol also 


been 
pilot plant scale, Simultaneously with 
construction ol 


Bishop all 


transferred from the 


the Chemceel plant if 
chemical research wa 
Amecelle plant at 
Cumberland to its present location at 


( larkwood just out ids of Cornu 


. I 
other 
continued to 


with 


ard improving Cx) ting 


Christi, Celanese, among man 


in the indust: ha 


tud the oxidation proce 


i@w tow proc 


Sf and developin new technique 


ol ox idation 


Oxidation of propane and butane 


has probably received more 


tudy 


intensive 
than oxidation of the other low 


weight hydrocarbon Phi 


in part has 


molecular 
at least been due to the 


r availabilit coupled vith ease 
<idation An in 


to the o-% 


portant deterrent 


higher 


weight hydrocarbons is the 


idation of molecular 


comple Kit 


ot the 


ample ON 


For « 


vould 


products obtained 


idation of propane 
he expec ted to give propionaldehyde 

prop oxides 
acetaldehyde 


wet 


propanol: acetone lene 


propionic acid 
ethy 
hyce 


rono% ick 


ethanol 


here oxide acid formalde 


methanol carbon 


dioxide Thi 


total of lb oxyveenated product 


formic acid 


and carbon 
l i 
exclusive ot secondary product 


For 


nple a compound a 


comparison oxidation of a 


1 he Nailie couk 


result in approximate] 60 basi 


products including un 


iturated ox’ 
genated compound and those second 


formal 


ction hye 


al product uch i este! 


ind acetal formed Vy re 
tween ba KK product lt can be ea ils 
that the 


det 


een lattes complex ml 
ind 
Coupled th the ahove disad 
ri is the fact that the hi 


noleculat eight hydro 


Limnost inal ! (paral 


be obtamed in large commer 


quantity compounds but 


usuall ! I i mixture 


quent better inalytn 


industrial ination method 
iilable is helieved 
commercial o 


ill by 
( ht 


become 
that 
idation of hydro 
limited to the ower 


member of] the ery 


The reaction mechanism 
non-catalyti } 


ol h 


iture 


tpor 
drocarbon 
ind believed to be of 
RH O. — R Hi) 
I OO, — RO 
RC) RH + ROU 
RQ > produc 
ROH — product 


I 


{| 
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FIGURE 1} 


Effect of temperature on the distribution of products when oxidizing butane with air at atmospheric pressure and constant reactant 
ratio, 


» Krom a and methane with four attach the tertiary hy 


little 


practical standpoint it ¢ primary oxygen upon 
hydrogen 


| his 1S 


yields 


hydrogens drogen since the 
0 © 


what lower as the 


makes dillerence 


the 


in predicting 
obtained The 


requires a temperature ol tertiary 
weakest 


high 


isobutane 


product to be The temperatures are some- carbon bond is the 


over-all reaction is characterized by pressures are in- true as evidenced by the 


creased, but the relative ease of oxida- of acetone obtained from 


Also 
pane and butane gives more products 
attack 


an induction period It can be readily 


ecn that the type ol carbon hydrogen tion remains in the orde! of butane as predic ted, oxidation ot pro- 


involved in the reaction dras ethane, followed by methane 


tically affects the 
The relative 


bond propane 


products obtained characterized by oxidative 


reaction rates for carbon 


{00 C are 
mately 1:2:10 for primary, secondary 
Chu t 


propane 


hydroven bonds at approx 


tertiary, respectively 


that 


and 


would be anticipated 


and n-btuane, for example, with sec 


ondary hydrogens would be much 


more reactive than methane and 


ethane with only primary hydrogen 
That this is the case has been shown 
by Newitt.‘ 


An examination of 


Vable 1 


show that at 50 atmospheres propane 


will 


and butane start oxidation at 248 to 


255 C. However, ethane requires 2/6 


180 


Changing hydrocarbon feed 
stocks causes large changes in prod 
uct distribution, It would be antici 
pated that products from isobutane 
would be characterized by history of 


TABLE 1 


at Which 
Oxidation ts First Detectable 


Temperature, ( 
When the Pressure is 


‘0 100 150 

Hydrocarbon atm atm 

M ‘ 120 ‘) 0 ") 
ane 0 


Ir 


PETRO! 


upon secondary hydrogens than prod- 
ucts which would originate by attack 
this 
manner it has been possible to predict 


upon primary hydrogens, In 
partially the product distributions to 
be expected when oxidizing any of 
the lower molecular weight hydro 
( irbons 

The variability in product distribu 
tion which can be obtained by chang 


lable 2 
It will be noted that acetone 


ine feed is shown in 
is pro- 
duced in much greater quantities from 


isobutane than from either propane 


or n-butane Also, it will be noted 
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that the production of acetaldehyde 
and methanol from isobutane is less 
other two 


than from either of the 


This would indicate aA choice ol 1SO- 
butane as a feed if it were desired to 
produce acetone and either propane 
meth- 
anol production were the major re- 


or n-butane if acetaldehyde o1 


quirement. 


Even more startling is the varia- 


tion in oxide yield when an alkane is 
compared with its corresponding ole- 


‘Table 


differences are 


fin as shown in 

Striking 
1,2-propylene oxide yields when com- 
Pro- 


pylene gives almost six times the yield 


found in 
paring propane and propylene 


obtained from propane. Likewise, a 


comparison of normal butane with 
the normal butylenes shows increased 
quantities of the 1,2- and 2,3-butylene 


oxides from the olefins 


The ratio of hydrocarbon to 
oxygen is a very important variable 
to be 


considered in studying the 


non- atalytic oxidation 
Of course 


practical limits to commercial varia- 


\ apo! -phase 
of hydrocarbons there are 


tion of the hydrocarbon to oxygen 
ratio. It is usually desirable to operate 


below the lowe explosive limit since 


TABLE 2 
Effect of Alkane Feed 


Liquid Product Distribution, 
Weight Percent 


Products Propane | n-Butane | Isobutane 


TABLE 3—Effect 


Product 


Propane 


Yield, Mole 


under these conditions in a flow sys- 


tem, the reaction temperature may be 


maintained within reasonable limits 


It is not economically feasible to Op- 


erate with too high a ratio since 


under these conditions the conversion 
per pass may become SO low as to 
make equipment prohibitively larg 


Under 


system, Newitt has shown that 


isothermal conditions in a 
Stati 
as the hydrocarbon to oxygen ratio 
is increased, the conversion to all con 
densable products increases while that 
to degradation gaseous products de 
creases.* 


lable 4 that 


at a hydrocarbon to oxygen ratio cor 


It will be noted from 
responding to a hydrocarbon to ai 
ratio of 1:20, only 47.6 percent of the 
carbon is found in desirable products 
while 52.4 percent ends up as carbon 
oxides, When the hydrocarbon to oxy 


gen ratio is increased to 2:] 85.5 
percent ol the carbon appears as de 
sirable compounds and only 15 pet 
cent goes to degradation products 


Under isothermal conditions an in 


crease in the hydrocarbon to oxygen 
ratio results primarily in the increased 
yields of alcohol, whereas othe prod 
unchanged 


ucts are essentially 


In a flow system it is more difficult 


to maintain isothermal condition 
Data have 
batic conditions, 


it will be 


been obtained under adia 
howe ve! In this cast 


noted that an increased 


hydrocarbon to oxygen ratio results 


in increased yields of other desirable 
produc ts as well as alcohol when pro 
pane is used as feed. These increases 
significant de 


irable dee 


carbon dioxide 


are accompanied by a 


crease in the unde radation 


product and carbon 


of Olefin Feed 


per 100 Moles of Hydrocarbon Oxidized 


Propylene n- Butane Butene-! Butene 


TABLE 4—Effect of Reactant Ratios 


Products from the 


Temperature 


Propane-to-Air Ratio 
Product 


I 


oxidation of propane at various propane-to-air ratios 


275 C 


i 1:43.6 Il 


Vield, Percent of Carbon Propane Oxidined 


lable 5 


there increases in the 


monoxide See 

Not only are 
formation of desirable products, but 
to a great extent these compounds are 
characterized by a higher molecular 
weight occasioned by less degradation 


of the 
feed 


carbon skeleton of the parent 


The effect of pressure upon prod 


uct distribution is very marked, par 
between atmos 


When 


conditions 


ticular] in the rane 


pheric pressure and 100 p 
n-butane is oxidized unde 
of constant te miperature and constant 
hydrocarbon to oxygen ratio in a 


Little 


oxygenated 


single pass flow system, there i 


change in distribution of 


product at 100 pound per square 


inch gaye as compared with atmos 
lhe 
defined as pounds ol prod 
gallon of 


half as great 


pheric pressure operation yield 


howe VC! 
butane 


uct per reacted. is 


only latter 


under the 
LOO psig Lhe 


butane reacted oO! 


conditions as at other 


half of the 


verted appr irs as but 


con 
This fact 
has also been reported by Newitt.* 


lene 


The effect of temperature is 


even more pronounced than that of 


pressure, Figure 1 shows the effect of 


the reaction temperature 


from. the 


upon the 
eld of product oxidation 


of n-butane at atmospheric pressure 


and at a constant ratio of butane 


to al 


lL hree type of 


products are ce 


TABLE 5 
Effect of Reactant Ratios 
Adiabatic flow system, propane feed 


en Ratio 1 94 14.0 


Product Disteibution 


Product Weight Percent 


TABLE 6 


Effect of Pressure 


Products from the oxidation of propane 
pressures (Propane-to-Air 


at several 
ratio of | to 346 


Pressure in 
Atmospheres 
Reaction lempera 


Yield, Percent of Carbon from 


Products Propane Oxidiaed 
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picted: (1) oxygenated products, (2) 
olefins characterized by maintenance 
skeleton 
fins characterized by degradation of 


skeleton. All three 


te mipe rature 


of the carbon and (3) ole 


the carbon types 
with 
The 
oxygenated com- 
The high 
gj5 C 
and that of propylene and ethylene 
between 700 and 800 C, If this graph 


occur at a given 
each building to a 
highest yield of 


pounds occurs near 100 C 


maximum 


est yield of butylene occurs at 


were extended to higher te mperatures 
1000 C.. a 


product 


in excess of fourth curve 


for acetylene would result 
Below 230 (¢ the 


to make 


reaction rate 18 80 


low as a catalyst necessary 
for a commercially practi al process 


I he eflect ol 


he to shift all three curves to the right 


higher pressure would 
Thus the peak yield for butylenes at 
LOO psig would be about 600 C, in 
stead of the 375 C, shown for 15 psia 

All the 


to vapor phase oxidation 


above discussion 1s limited 


Celaness 
Corporation of America has for ten 
years been oxidizing propane and bu 
tane in its Bishop, ‘Texas, plant by a 


non-catalyti Vapo! phase oxidation 


technique This involves passing a 


mixture of hydrocarbons and air in 


the desired proportions through a 
to brinw the 
Lhence the 


reaction cham 


pre-heating furnace gases 
to reaction temperature 
gases pass through a 
ber wherein reaction takes place, ‘The 
reacted mixture 1s passed through a 
tower where oxygenated products are 
scrubbed out with 


condensed and 


water 


The butane and non-condensables 


includiny carbon oxides. nitrogen, hy 


drogen and methane are recycled to 


the reaction furnace, Fresh makeup 
added to 
Prior to this addi 


taken off for 


hydrocarbon and air are 
this recycle tream 
tion a idestream 1s 
removal of non-condensables equiva 
lent added air 


to the nitrogen in the 


In this unit, butane and propane ar 
eparated from the non-condensable: 
the non 


Vhis 


CONnVeTSION 


and recycled to the furnace 


condensabl are vented tech 


nique allow an ultimate 

of LOO 

feed 
his 


he cause it produc cs 


percent of the hydrocarbon 


reaction is termed hotgun” 


a re lative ly lara 


number a compounds 


\t pres nt the 
following compounds, representing 


over 90 percent ol the total produc 


182 


tion, are recovered and purified in th 
Chemical plant; methanol, propanol, 
isobutanol, butanol, formaldehyde, 
methy] ethyl 


muxtures of C, C 


acetaldehyde. acetone 


ketone, ketones. 


a mixture of C Cc 


ale ohols, and 


propylen and butvlene oxides 


Celanese has deve loped a catalytic 
liquid 


phase oxidation technique 
which is now employed in its Pampa 
lexas 


oxidized 
through 


plant. In this plant, butane is 
1S bubbled 
and the 


acted nitrogen passing ove rhead from 


in a solvent, Air 


this solvent unre 
the liquid carries with it proportion- 
formic 


nie thyl 


ate amounts of butane and 


aceti and 


he quantities of 


propionic acid 


ketone 


acetone, methanol, ete 


each carried over 
head in the gas stream are determined 


The 


the prod- 


by their partial pressures 
head 


ucts 


OoOveT- 


gases are condensed 


removed, and the nitrogen and 


othe non condensables are 


vented to 


the atmosphere 


Products are sent to purification 


towers, and the butane is 


recy¢ led to 


the reactor together with fresh butane 
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feed 


produc cs 


and more air. This technique 


acetik« acid 


predominantly 


from n-butane 


under the conditions 


described. However, the reaction con 
ditions can be varied to produce in- 
creasing ethyl 
Like- 


isobutane produces acetone and 


quantities of methyl 


ketone instead of acetic acid, 


Wis 


methanol and smaller quantities of 


tertiary butyl alcohol 


Propane will 


produce acetone, o1 by 


altering the 


conditions of oxidation, can be made 


to produce acetic acid 


With a continuing increase in price 


which must be paid for petroleum 


products, it will be necessary for 


users of the vapo! phase oxidation 


process to continue research being 
performed to increase the 
yield of 


from the 


ovel all 
saleable oxygenated product 
hydrocarbon converted. An 
this 


of methane and ethane as feed since 


offshoot from will be utilization 
these are the other two most plentiful 


pure hydrocarbons available today 
Because of the high temperatures re 
quired for non-catalytic oxidation, it 
that 
employed to protect the compound 


effects ol 


catalysts must be 


1s probable 


formed from the EXCESSIVE 


temperature 

here will be a trend toward proc 
much more selective 
Celanes« 
Pampa to products 
Anothe: 


utilization of 


CSSCS which are 
This is 


pro ess 


exemplified by the 
used at 
acid 


wedominantly aceti 
| 


will be 


feed stocks which are not of petroleun 


trend toward 


origin. This is demonstrated by pro 


esses used for production of vanillin 
from lgnin acid from 


and az lai 


avr ultural oils 
| his 


necre asing! 


latter movement will become 


important as price ad 


vances occur in petroleum and it 
byproduc ts. It has been accelerated i 
recent years by movement of greate1 
quantities of petroleum product 
through 


Dhese 


an effect on the 


transcontinental pipe line 


had 


con 


price INnCreases also have 
necessity tor 
drocarbon effi 
How 


more 


that 


tinually improving hy 


qiencies of existing processes 
ever, since carbon is one of the 
plentiful elements, it is believed 
continue to be an 


its oxidation will 


important means of producing chem 
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How to Stop Corrosion in Sulfur Plants 


In three plants, Stanolind has found that redesigning and insulating equip- 


ment will prevent the cause of corrosion—condensation in process lines. 


J. W. Kilmer, M. H. Rahmes and H. L. Lawler 


Stanolind Oil & Gas Company, Tulsa 


STANOLIND HAS found ways to 
prevent corrosion in three sulfur re- 
covery plants that experienced major 
corrosion, The principal cause of the 
corrosion was solution of corrosive 
gases in moisture condensed from 
the process streams. 

Sulfur recovery plants operate at ) 
pounds per square inch gage or less 
Flame temperatures in the boiler o1 
combustion chamber are in the orde 
of 1800 F. to 2300 F. Reactor inlet 
temperatures range from 400 to 500 
*. and reactor outlet temperatures 
may be as high as about 800 F. Re- 
actor effluent streams are usually 
cooled to about 300 F. for condensa- 
tion of sulfur vapor, Besides hydro- 
gen sulfide, sulfur dioxide, sulfur 
vapor and water the varjous process 
streams usually contain considerable 
nitrogen and carbon dioxide, and 
may contain small quantities of car- 
bonyl sulfide, carbon disulfide, oxy- 


gen and hydrocarbons 


PLANT A 

In this plant (Figures 1 and 2 
one-third of the inlet stream was 
originally burned in a vertical wate: 
tube boiler. The effluent products of 
combustion were mixed with the re- 
maining two-thirds of the plant inlet 
stream and passed to a reactor con- 
taining catalyst. From the reactor the 
stream passed through a condenser 
where it was cooled with resultant 
condensation of sulfur and attendant 
generation ol Neos steam The re- 
maining gas was then reheated by 
means of an in-line burner and then 
passed toa second reactor and second 
condenser-separator, Waste gases were 
then disposed of in a stack 

The product sulfur flowed by 
gravity to an underground pit con- 
taining steam coils and was pumped 
from this pit to solid storage 

Shortly after startup serious corro- 
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sion was encountered in the combus lining of the furnace and condensed 
tion boiler, Products of combustion on the cool steel shell. Similar con 


penetrated openings in the refractory densation and attendant corrosion 


FIGURE 1—Additional corrosion at this plant included failure of overhead line from 
the boiler 


PLANT A 





SULFUR — 2nd 
BOILER REACTOR REACTOR 

















FIGURE 2—After one year's operation, vertical water tube boiler had to be replaced with 
horizontal marine boiler 
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occurred in the plenum chamber be 
neath the burner After one year’ 
operation it was necessary to replace 
the entire outer shell of the boiler and 
redesign the plenum chamber. Fur- 
ther corrosion of the stainless steel 
radiant cone at the combustion zone 
of the boiler, failure of the lead rup 
ture disk at the top of the furnace 
pilot and main burner failures due to 
corrosion, all led to eventual replace 
ment of the vertical water tube boiler 
with a horizontal marine ts pe boiler 
It is believed that failure of | the 
radiant cone may have been due to 
sulfiding. Failure of the lead rupture 
disk has been attributed indirectly 
to bimetallic cell action. Actual cor 
rosion damage occurred to the stain 
le steel retaining flanges which in 


turn caused mechanical failure of the 





lead disk. Corrosion of the pilot and 
main burners may have been due, at 
least in part to condensed water pal 
ticularly during shutdowns. Addi 
tional corrosion encountered at this 
plant included failure of the over 
head line from the boiler downstream 
of the point where the combustion 
products join the acid gas bypass line FIGURE 3—Minor corrosion occurred in the steel cover plates of the sulfur pit 

he plant has stainless steel cata 
lyst upport and screens stainless 
steel piping from the reactor outlets PLANT B 
to condenser separators, and refrac- 


tory lining in the reactors. Otherwise 








bare carbon steel is used throughout 


PLANT B 


At Plant B (Figures 5 and 4) one | » | 
third of the inlet stream together ru Tl 0 } Bina cet 
with sufficient air is burned in a re SULFUR WASTE HEAT 
actor furnace from which the com FyRneee BOILER REACTORS 











; BOILER 
bustion wase pa to a waste heat iO a FEEDWATER 


boiler where they are cooled and AR COMOMIER 


00s steam 1 produced The cooled BLOWER 





{ 
combustion gases are mixed with the A 


P= \ 
=z SULFUR 
SULFUR PIT CIRCULATING 
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remainder of the plant inlet stream 
and pa sed to a reactor where a por 
tion of the sulfur is formed, From 


FIGURE 4—Corrosion in economizer was due to failure of refractory lining 
this reactor a portion ol the gases 








pass through a boiler feedwater econ 





Omizet where sulfun condenses and 
the gas is cooled The remainder of 
the effluent gas from the first reactor val in the wash tower is accom Minor corrosion has been encoun 
1S bypassed to control inlet tempera lished by liquid sulfur reflux which tered on the steel sulfur pit cover 
ture to the second reactor cooled by a water coil in the base plates This has been attributed to 
From the second reactor, the gas of the wash tower. All sulfur collected solution of corrosive gases in moisture 


flow to a sulfur wash tower where drains by gravity into a sulfur pit condensed on the cold surface Addi- 


the sulfur is removed and the wast From this pit sulfur may be tran tional corrosion has been encountered 


products pass to a stack for dis ferred to either liquid sulfur loading n the economizer appar 


posal to the atmosplhe re Heat rt facilities or to solid storage failure of the retractor, 
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resultant condensation of moisture on 
the carbon steel shell 

The loading line for sulfur tank 
cars is steam jacketed to a point neat 
the cars At the point where the 
steam jacket ends several failures of 
the internal line have been encoun- 
tered. Carbon steel and Type 304 
stainless steel have both failed, and 
Alloy 20 has recently been installed 
in an effort to solve the problem. It 
has been postulated that the failure 
Was due to the pre sence ol wet sulfur 
dioxide gas formed by entry of ai 
into the loading line when the sulfur 
in that line drains back to the pit 
between loading operations 

The combustion chamber, the efflu- 
ent line to the waste heat boiler, the 
first stage reactor, and the econo- 
mizer are lined with refractory. In 
addition, the catalyst supports are 
made of cast iron and the catalyst 
screen and one butterfly valve are 
stainless steel, With these exceptions 
the entire plant is constructed of car 


bon stec | 


PLANT C 

This is a “straight through” plant 
Figures 5 and 6) that is, acid gas 
flows through an inlet scrubber at the 
sulfur recovery plant and then the 
entire stream passes into the boiler, 
together with sufficient air to burn 
one-third of the hydrogen sulfide 
The products of combustion ar 
passed to the first reactor and then 
through a second waste heat boile: 
where additional steam is generated 
and the major portion of the sulfur 
is condensed, The effluent gas stream 
is then reheated and passed through 
a second reactor where additional 
sulfur is formed. Final cooling is ac- 
complished by water injection into 
the gas stream The water injection 
nozzle is located on the center line 
of the gas inlet nozzle and the water 
sprays in the direction of gas flow 
Liquid sulfur reflux is supplied from 
the storage pil solely a a wash to 
scrub droplets of liquid sulfur from 
the gas stream. Product sulfur from 
the pit is pumped to either liquid 

shipping facilities or solid storage 
Corrosion was found in the wash 
tower when a hole in the hell ap 
peared at a point directly opposite 
the inlet nozzle. This seems to indi 
that complete vaporization ol 
iter injected is not obtained 
ontinuously and that the remaining 
e water is responsible lo the cor 


A shell and tube water cooler 
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FIGURE 5—External corrosion of steam coils in vapor space above storage pit has 
occurred here 


PLANT C 
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BOILER #1! BOILER #2 


SULFUR PIT 


FIGURE 6—Corrosion at the wash tower inlet nozzle will be mitigated by using a shell 
and tube water cooler instead of water injection 











being installed to permit cooling retainu creey ie Stamnle 


ry’ ins of the reflu tream if Wit 


h these ( ception the 


thi installation l complete I ntire) constructed of carbon 


ect \ r xt ' | 
1rayec mm wii I Crna unination of the condition 


Coll most of the corre 
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ibove ulfus that conden 

also occurred 


I he main 
are cement lined 


vith ref 
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tream with cold 
Substitu 


wate! 


tact ol the process 


metal surfaces is minimized 


boiler for a 


Plant A is 


redesign 


tion of a fire tube 


tube boiler at an ¢ xample 


The 


Initigation in 


of such second 


method of corrosion 
external insulation of the metal 


that they 


olve 


do not cool to 
the process 
these 


a sulfur 


urlace Oo 


the water dew point of 
Observation of 


the de 


tream two 


basic ideas in sign of 
recovery unit should result in an op 
relatively 


the use ot 


erating unit free of corro 


ion without 
alloy 

lo date 
high temperature attack of steel by 
sul fice 
the three plants other than the poss! 
bility in the case 
in Plant A 
should be 


attack Cg 


f x pe nsive 
construction 
indication of 


no major 


hydrogen has been found in 
of the radiant cone 
Hiowever, the areas which 
most susceptible to such 

the the 


protect d by refractory 


outlet side of 
reactors, are 
lining 

In preparing this article the author 
had the benefit of 


mitted by 


have material sub 
a number of individuals in 
Stanolind Oil and Gas Company who 
with the de 


ulfur 


are connected ign and 


operation ol recovery units 


The authors wish to « Xpress then ap 
the 


preciation to management ol 


Stanolind Oil and Gas Company for 
permission to and 


prepare present 


this paper Original presentation was 
annual meeting of the NGAA 
Worth, April 12-15, 1956 
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Since C. I 
patent in 1883 


Claus 
for the 


obtained his 


recovery ol 


4 
from hydrogen sulfide accord 
the 


‘ hange s have 


sulfur 


ing to following reaction, many 

been made in the me 

chanical equipment 
L£8S-+ %40O S 


reaction 


H.O 

out in a 
Although 
the kiln 


efforts were 


The 
kiln packed with catalyst 
Claus 


was carried 


endeavored to cool 


with water tubes, his 


unsuccessful and it was 
provide a very large surface to dissi 
the heat by Feed 
were very slow, being the 
2-3 cu. tt./eu. ft. of cata 
lyst per hour for an over-all produc 
about 15 
week 


pate radiation 
rates 
order of 
sulfur 


long tons of 


tion of 


per from average size 
plant 
I he 


provements 


made 
the 
process with the main emphasis be 


Germans’ many un 


on original 





necessary to 


( laus 


i 


the 
boiler. In 
one 
the 
fur 
acted 


" 


h 


mental 


iz placed on contact catalysis and 
removal of heat by means of a 
the 
third of 
inlet 
dioxide 


German modification 
the hydrogen sulfide in 
was burned to sul 
the latter 
catalyst with the re 
the initial 
yield 
the 


stream 
and then re 
ove! a 
two-thirds of 

sulfide feed to 
sulfur as shown in 


iaining 
t le 


fol 


ydrogen 


lowing reactions 


l 


4 


approximately 
covery 


2On.(2 
221 


SOe( 2 


3tu/pound 


H.S(e } 
H.Ole 
mol H,S 
SO. (2 
2H, O(g 
mol SO 
tH, Se t- 3/2 O.(g 
yu ? 4/8 Ss(e@ Zbb 
$ pound mols H,S 
hese changes increased the thruput 
100 Sulfur re 
in the original Claus reaction 


HOU 


HLS (2 3/8 Sale 
14,900 Btu/pound 


sH.O 
OO Btu 


times 


HOW THE SULFUR PROCESS DEVELOPED 


rarely exceeded 85 percent whereas 


yields of 93-94 percent could be ob 
tained with the German modified 
( laus proc ess 

Later 


process 


Claus 
the 
entire 
the 
combi 


modifications of the 
the addition of 
directly to the 


im fer which 


involve 
combustion au 
feed 


mixture 18 


was stre 
passed through a 
nation combustion chamber-waste 
heat 
of the 
into sulfur 
for 
it is passed over 
ther 
hydrogen sulfide 
This 
to as a “straight-through 
Either of the 


employ a single reactor or two reac 


boiler in which 50-65 percent 
I 


hydrogen sulfide ts converted 
The effluent gas may be 

before 
for 


remaining 


cooled removal of sulfur 


a catalyst fur 
the 


sulfur 


conversion of 
and dioxide 


modification is often referred 
process 


modified schemes may 


tors with intermediate cooling for 
removal of sulfur. # 
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FIGURE 1—Typical steam tracing system 


How to Steam Trace 
Refinery Piping 


For best results, make certain your steam traps 
and condensate lines are sized properly. These charts and 


data should help you. 


J. Frank Long 
Yarnall-Warina C 


A WELL-ENGINEERED steam 


tracing system is the key factor in 


control of Ss condition or re 


liable cold 


avoid costly 


a proce 


weather operation lo 


downtime it is essential 
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that control] of fluid viscosit temper 


ature, crystallization and freez 


up he 
maintained 
made to 


Generall no ellort 1 


duce a temperature rise bs 


tracing. Instead a certain temperature 
1S he ld 
the liquid n 


Raising the temperature of 


transit is an entirely 


different probl m 


Steam-Traced Equipment | 
fining and petrochemical equipment 
on which steam tracing may be used 


includes all types of liquid lines ma 


terial in proces cata 


lyst 


product wate! 
le ad 


pulp Casings, si ht glasses 


waste, instrument valve 


expan wor 
joints, mete boxe 


liquid level gage 


flanges pressure -res ulating valve 
tanks na 


gardle 


factor 


" 
storage Lanks process 


many other devices. Re of the 
key 
proce S Is 


ill of the 
This result 


unit served, the involved 


in the heat release conden 


ation of some or team mW 


the tracer line In tran 


fer of energy in the form of heat to 


the traced pipe or \ el 


Other Methods A 
using different heating 
Blectric 


tracin 


unilar effect 
rit diums can 


cabl 


tance 


be produced heating 


hot 


water and resi 


heating in the line itself are used 


Electric 


where th 


heating cable are used 


electricit' l low 


ailable 


proce 


cost ol 


whi re team is not ay lor trac 


Init or where the require 


ment are uch that 


team or ho 
Spot ol 


length apply ations of electric heating 


water 1 unsuitable hort 


are usually the most economical 


whereas long runs and large areas are 


isually better suited to 
Hot-water 
i! fall 


electrical 


team tracin 
and other hot fluid trac 
midway between steam and 
method It uitable for 
moderate length and for 
Hot fluid does ne 


much heat i 


run ol 
medium 1/t ea 
clea ‘ i team per 


pound circulated It wusuall consid 


ered to be unsuitable for lon run 


ind lara ita 
System Components ||) 
tem (Fig 
ists ol A pre ure-reduc 
icted between the high 
hye ides 
C)rve 


team tracing 


ind the 


component 


in and 


Pressure-Reducing Station 


pre ure or mediun 


pound 


pre 


10 to ZOO 
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vage, is venerally used for steam trac tracing steam pressure, size of he 
ing, pressures ol 19 to 30 psig being main pipe and the amount of heat to 
the most common With low pre be transferred to the main pipe The 
ures, valves, fittings and other part mallest tube diameter used is 4 inch 
of the tern need not be so heavy but " and 2-inch diameter tubing 
Thus the initial cost of the tem lor most applications, espe 


reduced. Exhaust steam at about 15 cially the larger sizes of traced pipes 


pound pel quare inch can be used Where i ingle tracing line will not 


t 


as a source of heat for a tracing pro ide enough heat to maintain the 


tem, Many plants today use steam at esired temperature 


higher pressure with ‘a pressure w four tracer lines 
reducing station providing low pre i n pipe lable 


ure steam for tracin ! of copper tubing 


As normally designed, the pressure mn ver line 
reducing station consists of two steam 
pressure gage one for the high Traps for Steam Tracing 
pressure ide and one for the low permit continuous transter of hea 
pressure side two vate valves, one tracer line 1s drained by mean 
vlobe valve one strainer, ore pre ure team trap 
reducing valve and one relief valve Kither an impulse trap, or some 
Bypass piping around the pressure form of bucket or thermostatic trap 
reducing valve permits routine main is used for this service. Table 2 lists 
tenance and inspection of this valve the maximum condensate capacity of 
without the necessity of shutting off ify -inch traps in each of the different 
the steam upply to the tracer system type 
During these period the globe valve In thi table tabulated capaciti 


; u ed to throttl team flow from lor the impulse tr ip) ir¢ ba ed on 


the high to the low pressure ide of 


condensate entering the trap at a 
the system. A header is generally used 


temperature 50 | below the steam 


when two or more independent trace! temperature Traps of this design 


hould hy il d where the hac pre 


lines are fed by one pressure-reducing 
tat ts vu ri ‘ 
BEION) Phi perm USIN on ta ure in the return system come within 


tion for a number of tracer line a the limit recommended by the man 


| on at 
ducing initial and maintenance cost nfactures 


of the tem 
Number of Traps Used 
Steam Tracing Lines With impulse traps are used, a singh 
tracing pressure ol 10 to 200 psig can rve two, three or fou 
ype K soft copper tubing. or tee] hin depending on. the quantity of 
pipe is used to convey the tracing condensate to be handled and_ th 
team, ¢ Oppel tubing possesses man rated cCapacits of the trap From the 
advantage it 3 light-weight pure ly theoretical tandpoint thi 
onable in cost and easily installed might ecm contral to vood engi 
It c; be wrapped around pipe neering practice However it has 
tinvs and tanks without the use of proven quite satisfactory in many ac¢ 
pecial tool Succe ive length are tual applications 
easily joined Adapters are available Where a sinele trap serves mort 
for connecting the tubing to the steel than one tracer line, each line should 
pipe used for the pressure-reducin be fitted with a check valve just ahead 
tation and the condensate drainag f the trap. This prevents the pos 
facilitie lity of back-flow from one trace 
Lhe size of tubing used to trace ; 1 to another. Where tracer lin 


ven pipe depend on three factor al wrapped around pipe Valve 


TABLE 1——Properties of Type K Copper Tube 


| 
LENGTH OF PIPE 
DIAMETER CIRCUMPERENCE } Ft. Sq. Ft 
Wall 
Nominal oO.D Thickness External Internal External Internal 


0.082 - 45 ' 0.5K 
( ‘ hed iM “ 
0.049 i ; i ) 15K 


40 


and other apparatus, care should be 


taken to see that wherever possible 
the lines are sloped toward the trap 
in order to avoid larg por kets of 
condensate at low points. This is par- 
ticularly important where two or 


more tracer lin are drained by one 


good practice to in tall a 
fine screen strainer just ahead of the 
trap Use of a strainer protects the 
trap from any rust, dirt and other 
olid parti le that may 


through the pipins yst 


Return Line Size 
lines and return mains must be 
enough to carry away condensate and 
lash steam without causing excessive 
back pressure in the lines The chart 

Figure 2 correlates orifice size, fac- 

alety or start up factor 
bach pressure and the equivalent 
length of the pipe between the trap 
outlet and the condensate return 
main. The factor of safety lines corre- 
pond to the factors used in the calcu- 
lations for the trap size, In general, 
for steam tracing lines, a factor of 
of 2 1s used. Thus, with a factor 

of safety of 2 and a condensate load 
of 160 pounds per hour, a trap suit 
able for handling at least 320 pounds 
pe! hour hould be chosen 

[he back pressure plotted in Fig 
ure 2 is the pressure in the return 

tem including vertical height 
above the trap at 0.5 ps! per foot ol 
height) in percent of inlet pressure 
at the trap The equivalent length of 
pipe 1 the act | ith of the di 
charge pipe in feet from the trap to 
the main or condensate collector, plu 
the pipe leneth equivalent ol 
fittings in the line bet 


and the main 


Example: Determi 
15-foot leneth of 


TABLE 2 


Condensate Discharge Capacity of Three 
Types of Steam Traps 


4" Steam Traps 
Discharde Capacity 
in Pounds of Water per lour 


Steam 
Pressure Impulse Bucket Thermostatic 
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| te te 2 2 3344 5 68 
RETURN LINE PIPE SIZE 





PIPE SIZE (IPS y 1 14 


Internal Transverse Area—Sq. In 8O4 1.50 


Equivalent Length of Pipe in Feet 


BA 


2-inch trap on a steam tracer line is 150 psi an ressure in retur Solution: Bac 
to a return header 10 feet verticalls tem is | ! itting " ! ing 10 ft 
above the trap Inlet pressure at tr ip bine on w and one er 0 1o0) 


1) 
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FIGURE 3—Typical condensate manifold 


leneth of 
inch elbow i 
20.1 ft. Factor of 
steam tracer line 2. Enter 
the chart at the % trap size 
Follow the dotted line 
the factor of 


length of pipe 1D ft 
pipe + 1.6 
yy inch tee 
salety for 
inch 
horizontally to 
2 Follow 
back 

Continue 
right to equivalent 
20) feet 


safety line 
up (or down to the 
line 10 
zontally to the 
pipe 


vertically to 


pressure 
percent hori 
leneth of and drop 


down read size of di 


( harve pipe whi h inh this { xample 1s 
V4, Note: 


Thain 


inch Each section of a re 


turn must have large enough 


internal area to carr away con 
densate from all traps discharging into 


it Add 


cist harge 


tovether the areas of each 


pipe for munimum 


Main 


CcCOnOMYS 


Main return pipe 


graduated in size lor 


piping 


Trap Installation. When trap 


are used it is usual practice to leave 


the tracer line trap uninsulated be 


cause the heat loss is nevligible It is 


easier to inspect and maintain the 


trap whe nit is not cove red by insula 


tion. A permanent blow-olf line with 


a valve is recommended for the 


strainer ahead of the trap. This can 


serve in lieu of a bypass should the 


trap become inoperative The dis 


will 


mhamtenance 


charge from the straine: serve 


as a reminder to the 


department that a trap requires serv 
cing 


Where a 


line Alt 


large number of trace! 


used in a plant and they 
all cise harve neal a Common point 
Figure 5). the usual procedure is to 


This ar 


installation 


group the traps together 


rangement makes a neat 
and allows easy inspection and main 
tenance of the traps Each trap has 
its individual inlet and discharge lines 
but a common return header is pro 


vided 


When condensate 


l cise harged to atmo ph re it has 


Return System 


been found an excellent plan to use 


a discharge manifold or “steam whirl” 


condensate from sey 


This 


usually 


to receive the 
manifold, shown in 


takes the 


eral traps 
Figure 4 


vertical cylinder 


b-foot 


form of a 
which may be made 
ol as orn ection ol 6-inch pipe 


with a vent on each end of 
pipe 


the traps are 


1'4-inch 
Horizontal discharge lines from 
attached to the side of 
the manifold, Trap discharge pro 
duces a whirling or centrifugal action 
Condensate 


and flash 


condensed on. the 


inside the manifold 


drains out the bottom vent 
steam that is not 
walls of the manifold issues from the 
vent. A 


is ack quate to 


halt 


upper manifold of this type 


handle the disc hargt 


of about a dozen inch traps 


Pipe Insulation — |} 


and 


tracer line 


main pipe are enclosed by the 


same insulation, with a spacer on the 
bottom of the main pipe to provide 


W here 


1s important it 


clearance for the tracer line 
reduction of heat loss 
is COMMON prac tice to wrap the tracer 
pip 
foil before the spacer and heat insula 


his 


struction is somewhat mort 


line and main with aluminum 


tion are applied type of con 


X pe nsive 


than use of only one insulation but it 


insures minimum heat loss. To assure 


maximum heat transfer between the 


tracer and the main pipe, it is im 


portant that the tracer be in direct 


contact with the there is an 


pipe If 


air gap between the tracer and_ the 
the effec tivene 


will be lost Insula 


main pipe 1S usually Sf 


main pipe much of 


of the 


tion for the 


tracer line 
lected of the next larger size to allow 


room for the tracer line 


FIGURE 4—Discharge manifold 
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FIGURE 5—Integral jacketed piping FIGURE 6—External jacketed piping 


A solid heat-transfer medium con- offered by steam tracing may require and to permit maintenance, the tras 


sisting of graphite, clay and a sodium = shutdown of one or more processes ing lines should have block valves 


silicate binder has been developed for lo prevent steam waste during prov Individual steam and 


condensate 
insulating steam traced pipes. Applied — ess-—-unit shutdown 


or turnaround shutoll valves for each tracer line and 


in the form of a plaster or putty branch tracer line, provide the sim 


which dries on the pipe or valve, the plest and most effective means of 





solid heat-transfer medium reduces controlling steam and condensate 


external heat losses and produces a Meet the Author flow, These shutoff valves should be 


more rapid temperature rise in the grouped at 
unit which it covers. ‘Tests show that J. FRANK LONG has been as 
valves insulated with this compound sociat d Ww ith y arnall W aring Jacketed Piping Steam ya keted 


attain a temperature approaching Company 15 years 


a single location 


the past four piping is usually made in either of 
14% } 
. the two types | with integral 
that of a completely steam-jacketed and a half of 

: ; acketing y ) 
valve within one hour after steam is which have jacketing, Figure 5, or (2) with ex 


. ternal |; cecting S18 

admitted to the trace: been as di ernal jacketin consisting of two 

trict mar ' pipes, one inside the other, Figure 6 

; ( nanage 

Tracer Expansion Tracer lines . , al shy compa In the first arrangement the steam 

are subject to expansion Long trace! ny’s St. Louis flows onl along the underside of the 

lines should have expansion loops at territor: Pe pipe while in the second it entirely 

suitable inte rvals. These loops may be fore joini urrounds the heated pipe 

\ ew The arrangement shown in Figure 

arnai ‘ 

exterior of the pipe, under the in- ne ) 

, ing, he ser 


wound circumferentially around the 


is a relatively recent de velopment 


sulation, or they may be run along which is suitable for either steam 


tracing or steam heating of the liquid 


' : four years in 
the centerline of the pipe the Operating department of : : | 
, CONnVeYye( i¢ piping 1s made of alu 
lidewater Associated Oil Com Pi 


rninum and IS TCCOTMINTIM nded for han 


Where an expansion joint is used 


in the main pipe, an expansion loop pany’s Eastern division, And br 
should be provided in the tracer line. 


dling molten sulfur, ammonium ni 
fore that he was engaved four 


7" trate, glacial acetic acid, fatty acid 
. years in construction wor ol 
Valving Tracer Lines—Careful! 


tar, pitch, etc. Insulation for the next 
planning of tracer-line valve arrange- 


the Pennsylvania Department of 
arger size pipe is used; for example 

; Highways 

ments is necessary to insure good a 2-inch pipe uses insulation suitable 





operation Also. loss of the protection 





for a 2'/%-inch pipe It tt 


tt +e 
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Make High Octane Alky for Motor Fuel 


Here are some additional data on the products from an alkylation process 
which already had been described in PETROLEUM REFINER. Check the high oc- 


tanes and low acid consumption. 


TODAY ACTUAI 


an alkylation unit with effluent re 


eration makes the 


ess potentially attractive from a motor must be used as fuel 
gasoline standpoint as LPG for a relatively 


manutacture of aviation gasoline. ‘Iwo 


factors enter into the 
the alkylation proce 


reirigeration operates 
consumption of 0.5 pounds per gallon 


of alkylate produced which | equiva In the 


pe barrel (acid costing $20 per ton 
Second, total alkylate 


CFRR octane in the 


97 is produced The 5-¢ performance 


number of aviation 
cc’ TEL exceeds the 
lol and is calculated 
to 166 


lhere is another side « 


which makes 


the pre ent time The ( cut from 


catalytic reforming 1 


finic and usually contain 


or more isobutane 


4 plant data on 


alkylation proc 


cracking « an not 


finished gasolines 
well as in the 


picture: First 


with effluent is an extremely valuable 


with an acid — use 


in motor fuel 


with a clear 
or 

range OL JO to” and the flashed 

alkylate it +.6 


as h 165 


Ope rating conditions 


entirely paral 


All ol thi Iso 


TABLE 1 
Typical Alkylate Data 


Aviation 
Alkylate 


vas Ol 


return. If isobutane 


as a high octane 


alkylation 
lent to a catalyst cost of 12% cents Che Texas 


process 


( OIN pany s 


condensate 


from the refrigeration system 


isobutane in reacted mix under 
80 
nicture Ihe high isobutane recycle 


frigeration medium whereby 


i) percent the reacted mix is 


leaving the reaction 


butane plus isobutane from catalytic 
blended 


so that a part ol it 


small monetary 
is alkylated with 


olefins from refinery § the product 


gasoline 


blending agent 


streams——the deisobutanizer overhead 


maintained 


alkylation attractive at the result of using isobutane as a 


mately 50 percent of the isobutane in 
flashed out afte: 


7Oone Ihis 


Total 
Alkylate 


into 


sold 


used 
Amarillo 
finery, there are two isobutane recycl 


return 

As 
result, an isobutane to olefin ratio as 
rating le ol high as 12:1 can be 
good 
percent 


ratio 


approx! 





Gravity, “API. 
OS Ree eee 
Corrosion at 212° F. 
Gum, mg/100 cc 
Copper Dish.... 
ASTM... 4 
RVP, psi. 
Distillation 


10% 
20% 
50% 
90% 
End 


71.4 
0.000 
Neg. 


1 


4.6 


164 
184 
212 
230 
314 


Recovery, Percent.... 


F-4 Performance No. 
COO Fildes > oes 
4.6 cc TEL.... 
CFRR Octanes 
ol See 
1.5 cc TEL. 
$ cc TEL. 


* Calculated. 


}O2 


68.7 
0.000 
Neg. 


11 
3 
3.0 


118 
175 
191 
214 
252 
372 


butane is then returned as 
without the necessity of processing 


through the deisobutanizer tower 


The exceptionally high quality 
of alkylate produced and the low acid 
consumption are directly related to 
the high isobutane recycle ratio, Dur- 
ing pe riods of isobutane shortage there 
is a marked increase in acid consump 
tion and the 3-C performance num 
ber of alkylate at 4.6 cc’s TEL drops 
as low as 150 

The acid consumption ol O } pounds 
per gallon and performance numbers 
of 165 to 166 are representative of 
normal operation during periods when 
adequate supply of isobutane is avail 
able. ‘Typical inspection data for avia 
tion and total alkylate are shown in 
lable | 

Quality of aviation alkylate is such 
that it can be readily blended with 
base stocks and pressuring agents for 
production of 115/145 grade aviation 
gasoline It iS not necessary to use 
aromatics with the aviation alkylate 
in order to meet performance number 
of 115/145 aviation gasoline 

Use of the total alkylate stream as 
i high octane blending agent for 
motor gasoline offers a method of 
reaching the high octane level with- 
out necessity of extremely severe 
cracking or reforming. The material 


does not need to be rerun 


A complete description of The 
Texas ( ompany’s Amarillo unit was 
ven by Goldsby and Putney Strat 
ford Engineering Corporation Kansas 
City, Kansas) in the September 1955, 
issue of the PrTrROLEUM REFINER, 
tarting on Page 148. This additional 
information on the products from 
that unit was condensed from a paper 
by Templeton and King The ‘Texas 
Amarillo, Texas) for pres 
entation before the Western Petro- 


Company 


leum Refiners Association meeting in 
Wichita, Kansas, on June 22, 1956 


a 





_ What Unifining Can Do for You 


Unifining can profitably answer the challenge of low quality crude and can 


be integrated into an existing operation. 


Harry F. Poll 
Union Oil Company 


Brea, Calif. 


MOS'1 
fronted 
higher quality products while 


R EFINERS today are 


demand for 


con- 


with increasing 


faced 


with the problem of refining lower 


quality crudes The incremental 
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COMMISSION as an ordnance cx 
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War Il. With Union Oil 
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plants 


since 


Process desion and pro - 


He was 
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ess envinecring process 
engincering 
recent refinery ¢ 


of | 


major 
nion Qhl 


\pansion 


and ha been 


close ly connecte d with the env! 
neering development of the 


| nifining process and its com 


mercial process design and ap 


pli ation 
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often of higher sulfur con 
They 


refining proble m 


crudes ar 


tent and lower gravity present 


two mayor 


] Low quality crudes make 


ficult 


to achieve desired qualit 


cification loday’s products call for 


higher octane, lower sulfui improved 


color odor. stability or burning char 


acteristics 
) 


Low quality crudes make it difhi 


cult to produce the ce ired product 


ind his he ! 


crude ire ob 


distribution. Lower gravit 
contaminants in. the 

to mect 
called for 


Here are Bu 


for domestu« 


refiner who tri 
yield 
demand 
Mines 
demand in millions of barrel 
1946 1954. the 


which adata were a 


tacles to the 


the product structure 
by custome! 
reau ol hgures 
between 
latest ear for 


ailable 


and 


Motor Mid-Distil. Residual 
Year Fuel & Kerosine Fuel Oil 
1946 735.4 +4) ( 1A) { 
1950 994 
1954 1284 
while motor fuel and 


Therefore, 
middle-of-the-barrel demand was ri 
ing ) percent and 94 percent, resid 


ual fuel oi] demand 


2 
0 


Wcrea 


percent 


What Unifining Can Do [hi 


Unifinineg proce has been amply de 


papel 
a catalytic hydrogena 


drow al 


scribed in previou 
Briefl it} 


tion proce for upg! iding h 


bon mixtures The reactio carried 


out in the 


presence 


I 


a cohalt mol bdate | ital 


l extremel iandle 


1 
petroleum fractions to produce 


riety of product lhese in turn 
termine the 


pro condition 


had 


commercial applic tions 


Phe Unifinin proce ha 
exten ( 
There are 
pacity ol 


now 


with a ca 


either 


about DSO unit 


ome 400.000 barrel 
operating or in the design-construc 
tion stave 


Unifining can profitably inswe! 


the challenge of the low quality crude 


and he nite 


rated conveniently into 
in existing refinery 

Thi pot j best 

ing the refining of Santa Maria 

Valk crude We choose thi ip 


proacl ior two reason 


ustrated b 


® Containin ullur am 


API 


crude col 


» percent 
vith a gravity of 15 Santa 


Maria Valle SM\ 


tainl ualifie i low qualit 


@ Union Oil ¢ ompany of Gah 
nila ha pore en b wtual 


mercial Oper ition man 
proce } tep ciscussed 
expermmental studs 


ided a firm basis tor predict 


e method in our 
crete 


Case 1 Crude 


No Unifining 


Refining SM\ 
For mat 
Union has been 
real problem of 


Valles 


/ | pore er 
pical p pel 


15° API and 


vt perc rit 


crude 


ullur 





What Unifining Can Do for You : crude, then acid treat, rerun and doc- 


tor treat the resulting naphtha. Figure 





| shows a simplified flow diagram of 


—— 





this ineffective method of refining 
SMV CRUDE vis SR +PD NAPHTHA ACID 


M70 500 TREATING 20,000 barrels of SMV crude. Gaso- 
yew Oa BREAKING 
= 15-20 */BBL line yield, based on crude, is only 12 


percent. It would be a simple matter 























to increase the severity of cracking to 








produce more gasoline, but the sulfur 
RERUN BOTTOMS 





content would then be too high to 








handle by acid treating Table 2 
shows the acid treating of SMV 
Y naphtha produced from the light vis- 
SULFUR FUEL OIL GASOLINE 


17 TONS/D 16,800 BBL (64%) 2400 BBL (I2%) _ , 
1500 SSU @122°F Poi of 008 under these conditions thermal naph- 








breaking operation of Figure 1. Even 


$*48% +3mi «80 tha contains 1.28 wt percent sulfur 
s #0.30% — 
It requires a 15-20 pound treat, plus 








undercutting of the end point, to give 





a product with 0.30 wt percent sulfur 


FIGURE 1—Simplified flow diagram—Refining Santa Maria crude. Case 1—No Unifining : : 
and octane of 80 F-1 + 3 ml. Today’s 


standards would permit blending only 





small amounts of this inferior gaso- 
' line. The over-all acid treat, rerun 
UNISOL F . and doctor vield is only 72 vol per- 


4 





cent, based on feed to acid treating 


HYDROGEN 





f Case 2—-Refining SMV Crude 
SMV CRUDE ) (C CAT =a ', : 
an — UNIFINER REFORMER! eas Unifining Coker and Thermal P. D. 


BBL 











ee. The development of the Unifining 
PO process permitted drastic improve- 

7 . ts | : oe S) , . as 

comer [THERMAL men n refinin SMV crude. It wa 
GASOII [CRACKER | now possible to increase the yield of 
: desired light fractions and still refine 





them to marketable specifications 








| Coking is a convenient way of im 
SULFUR FUEL OIL MID DISTILLATE GASOLINE . ‘ 
82 TONS 4650 BBL (23 3% 620 BBL (41% 9020 1%) quality crude such as SMV. Table 3 
' j‘@) i22° 
38% S$ 


proving the yield structure of a low 


shows typical commercial data from 


Union’s coking operation. Two liquid 





product streams are produced—36 








vol percent coke naphtha fraction 
FIGURE 2—Case 2—Unifining coker and thermal P.D 


containing almost 2 wt percent sul- 


fur; and 44 vol percent of coker gas 
of about 13 vol percent gasoline the Until a few years ago, about all ©! containing almost 4 wt percent 
residuum is essentially an asphalt. In that could be done was to perform a sulfur. Coke yield is 15 wt percent 
fact, it is almost marketable, as such light visbreaking operation on the Figure 2 shows the over-all com- 
for SC-4 road oil, But nobody wants mercial operation on SMV _ crude 


this much road oil; and the gasoline made possible by the installation in 
TABLE 2 


Acid Treating SMV Naphtha ; 
high sulfur Acid Treat — 15-20 Ibs /bbi at Union’s Oleum refinery 


The simplified flow diagram shows 


is inferior due to low octane and February, 1955, of a Unifining unit 


Product 


vanes 1 atte that Unifining is actually the key to 


Acid > > . ort « 
Typical SMV (Calif.) Crude Treat the whole technology. The coker, a 
Feed to Rerun already discussed. produces coker 
Acid and Dr 
Gravity, °API x Treat lreat* naphtha and gasoil, The coker gasoil 
V iscosit F at 122 } 7 " 
Sultur, weight percen ) Gravit \ 55 59.3 is thermally cracked to further in 
Nitrogen, weight percent 3 ASTM " 
400° EP fraction, vol, percent rude IBP 11 crease the naphtha yield and reduce 
Gra y, percent 53.6 O perce 7 ; 
lee Getene peneent 5D aeronnt 26 | ry fuel oil. ‘The combined high-sulfur 
vitrogen, weight percent ; vO percent »2 
Knock Ratings Maxit 
bl clear ulfur 


cracked naphthas are dehexanized 


weight | 


and pass to the Unifiner where essen- 


F-1 + Sml TEI 71.5 RVP 


Residuum, volume percent of crud Octanes tially all contaminants are removed 
Gravity, “API I f 


Viscosity, SSF at 210 | + 31 The product of Unifining is then 
ullur, weight percent > Sf \ © ent 00.0 7 Fi 
Nitrogen, weight percent ).75 fractionated into high quality Ccalta- 


lytic reformer feed and premium 


PETROLEUM REFINER 





stove oil fraction suitable for blend- 


ing into various mid-distillates 


Ihe 380° EP naphtha after Unifin- 


ing flows to a catalytic reformer pro- 


reformate of 97.5 F-1 + 3 
ml. Excellent lengths high 
produc t yields are achieved 

The cracked C,-C, 
treated in a Unisol plant for removal 
Alter 


>» ml octane 


ducing a 


run and 


fraction 1s 
sulfur Unisol 
treating it has an F-1 
of 95.5. It could 
stead to the [ 


of mercaptan 


have been sent i1n- 


nifiner and catalytic 
reformer 
The cracked C,-C, 


shown going to a polymerization unit. 


fraction 1s 


It is shown with dashed lines because 


this is an optional choice. It may be 
preferred to merely desulfurize the 


B-B 


Ccausti¢ 


fraction with a_ regenerative 
blend it 


gasoline; depending upon the 


wash and directly 
Into 
overall vapor pressure balance in the 


refinery 

Note that with preset ntly operating 
facilities Union can 
SMV 


structure of 


now convert 


into a 
15.1 

t.1 percent mid-distillate and 25.3 per- 
This 
compares with only 12 percent gasoline 
and 84 


aC hie ved 


crude product yield 


percent gasoline, 
cent fuel oil, all based on crude 


percent fuel oil formerly 
In addition, gasoline qual- 
ity has been improved from 80 to 
97.3 F-1 ) 
reduced from 0.50 wt percent to less 
than 0.01 wt 
fide 


sulfur, is a valuable byproduct 


ml octane; and sulfur 
percent. Hydrogen sul- 
which is converted into elemental 
An- 
other byproduct is coke 

lable 


mercial data 


# summarizes typical com 
nifining SMV 
Attention is called 


when I 
cracked naphtha 


to the almost total conversion of sul- 


fur and basic nitrogen. This is ac- 


complished at a liquid yield of 101.0 


vol percent. The first commercial run 


lasted about nine months at which 


time the unit was shut down for 


equipment and corrosion 


No catalytic 


Inspec tion 
had been 
And 


howe d no 


activity decline 
noticed up to this 


de ntally, 


time Incl 


the inspec tion 
significant 


( quipment or corrosion 


problems, Since the unit was down 


for inspection, the catalyst was re- 


generated as a matter of routine. It 
started up again smoothly and has 
been running continuously, To date 
it has processed sufficient charge to 
bring the catalyst cost down to about 


barrel. A 
is that 


1.5 cents per conservative 


estimate Union’s catalyst life 
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SMV CRUDE [ 


= _———  — — —__—_— 
es UNISOL Ty 


450° 


H YOR( GEN 
— 
NO. | 





, 


CAT 





lcoxer PO. ( 
=~ COKER F 
4, 


BBL l | 4 


HYDROGEN| 
PLANT | | 


SULFUR 
17 TONS 











NO. 2 
UNIFINER 

















CAT 
CRACKER 








. UNIFINER IREFORMER! 56201 
\ J 
NAPHTHA 
= a 


FUEL OIL 
300 BB 
64 SSU‘@ 




















MID DISTILLATE GASOLINE 
5% 570 BBL (29% 780 BBL (589%) 
ci «9! 

986 


0% 


* f 


+ 3mi 








FIGURE 3 


will bring this cost down to .5 cent 
per barrel, or less 
The representation of this case is 


Actually 


other collateral streams are processed 


naturally highly simplified 


through the same refinery units. The 
shown 


so that the processing of SMV crude 


extraneous streams were not 


TABLE 3 
Delayed Coking of SMV Crude 


PRODUCTS 
Coker Naphtha Fraction 100-450 Ff 


Coker Gasoll Fraction (450-750 F 
\ me nercent rude 
(,ra API 
weight per 
itroge weigi reent 
Viscosit at 2 1 
Coke, weight percent of crude 


weight pe 


TABLE 4 
Unifining SMV Cracked Naphtha* 


Products 


Re 
former Stove 
Charge Feed oil 
(or t t F) 
ASTM Dist., I 
IBP 
) per ‘ 


1) perce 
pe 


Case 3—Unifining total coker distillate 


could be isolated and examined by 


itself 


Cases 3, 4 and 5~- Relining 
SMV Crude—Unifining Total Coker 
Distillate-In the first tu 


commercial ope ratin 


wert 
Now 
could — be 
till addi 
tional Unifining capacity ¢ Lhese are 
hyp tthetical cases to serve a 


» Case 
‘ xarmple ‘ 
that 


what Hnproverne nts 


achieved by application of 
purpose 
of illustration 

Assume 


TTLAXIITDLIZE 


that the objective j to 
gasoline yield and quality 
How far thi 


ably 


tailed 


objective can be profit 


carried out is a function of de 


| 


economi tudie which van 


for each refiner L hese important 


consideration vill be given some 


brief comment later. For the pres 
realistue 
possibilities labeled Case 1 4 


» Each ha the une bast 


ent consider Ore proce 


and 
chem 


a second Unifiner to treat hieh sulfur 


coker va oil sO it can be proce sed 


in a catalytic cracker 


simplified flow dia 
gram olf Case Here is a refining ar 


sumilar to  \¢ 


rangement xcept 
cribed 
econd No 


CAt-Cracke! Previ 


that coker vasoil. a 


proce ed through the 
2 { nifiner and a 
it had been thermally cracked 


ilso shown, It i 


oush 
A hydrogen plant i 
that insufficient « 


po sible 


KC ¢ i¢ 


forme! hydro en i available (one 


more me change is the replacement 
of polymerization b omerizat 
and ilk 


For a Case 


bon) 
lation 
which include catalyti 


Cracking and therefore high percent 
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What Unifining Can Do for You... Pertinent items to note are the 


high octane of the gasoline (100 F-1 





} ml) and its low sulfur content 


a 7 0.01 wt percent). Yet these results 
—— UNISOL 





are accomplished on an original gas- 


4 


HYDROGEN oil of 3.80 percent sulfur and 0.50 





f P pe reent nitrogen, totally unaccept- 
SMY CRUDE COKER PD (C7-450*) NO. | | CAT 
a. Ms v + 


m1)" : - able ) [ vg as at- 
meer 5h! COKER | UNIFINER REFORMER! 5620) ib] _ ithout nifining ca 
bh \ ; uanutan tT \ , cracker feed. In addition, 14.8 per- 


COKER cent naphtha s produced in the 
GASOIL 




















] 
NO. 2 Cy~Ce [ isom & Unifining unit which can be _ proc- 
La — J 
UNIFINER | ALKY | 1760 


—_ 
] f f ] 
lHYDROGEN| CAT |creu| THERMAL | 


PLANT | CRACKER | OlL | CRACKER | 940 
COKE SULFUR FUEL OIL MID DISTILLATE GASOLINE 
TONS 17 TONS 960 BBL(4 8%) 570 BBL (2.9%) 2,880 BBL (644%) Case 4 shown in Figure 4, assumes 
— fred 6 cycle oil will be thermally cracked 

s *<00I% This increases gasoline to 64.4 vol 














ay | ] essed through a cat-reformer 








4100 Cases 4 and 5 are identical with 
| Case » except for the rie thod ol han- 





dling the catalytic cycle oil. Case 3 








F assumed the cycle oil would go 


rectly to fuel oil 





percent and reduces fuel oil to 4.8 








vol percent 


FIGURE 4—-Case 4—Unified total coker distillate plus thermal cracking cycle oil Case 5, shown in Figure 5, assumes 


cycle oil will be recycled back to the 
Unifiner and cat-cracked to extinc- 
aut of but le re and | obutane pro naphtha and 87 Q) vol percent of 120) tion This may be conside red an *ulti- 
duction, this should be more realistic 750° gasoil. ‘The removal of sulfur mate” case. It produces 67.2 vol per- 
The steady rise in motor fuel octane atoms from high-boiling compounds ©&™t gasoline with an octane rating 
vives indication that motor fuel al produces lower boiling hydrocarbons of 98.8 F-1 } ml; and 2.9 vol per- 
kylation of cracked C,-C, mixtures in the naphtha range. Very little hy- cent ol mid-distillate. No fuel oil is 
will increase in attractiveness. We as drocracking takes place Lhe naphtha produced 
ume In Cuse », 4, and 5 that there is suitable for cat-reforming and 1s so lable 7 shows a product summary 
are about 500 barrels of outside hown comparison of all five cases, Its con- 
butane available to alkylate all re lable 6 presents estimated com- tents have been mostly covered under 
covered C, and C, olefins mercial catalytic cracking results on the discussions of each case, Note the 
Examination of the product yield the gasoline-free SMV gasoil after trend toward higher gasoline yield 
tructure for postulated Case 3 shows Unifining, It assumes a commercial and quality and lower fuel oil yield 
that gasoline yield would increase to operation at 70 percent conversion with each case. The total liquid yield 
8.9 


) vol per ent with an averaue and recycle to-fresh-feed-ratio of 0.5 heures show up an interesting point 


octane of 98.6 F-1 + 3 ml; as com It is based upon once-through labo If we ignore the high liquid yield for 
pared to 45.1 percent and 97.3 F-1 data Case 1, which actually encompasses 

i} ml in Case 2. Mid-distillate yield 
drops slightly because the No. 1 Uni 
finer no longer processes 450° EP 


thermal P.D. Fuel oil yield drops 
) 





from 23.3 vol percent to 11.5 vol per 5-6 





UNISOL }— = 
cent, Note that this fuel oil is com , 





J 
prised entirely of catalytic cycle oil HYDROGEN 


4 

This is an over-simplification de smv CRUOE| Coxe COKER PO. (C--450°) NOI CAT 

signed to show the maximum fuel oil 20,000 UNIFINER EFORMER| 5760 

production It is likely that a reason nat NAPHTHA | 

able proportion of this material, pat cone a 

ticularly the light evcle oil, could be NO. 2 _£x-c4] 180M 6 
: UNIFINER ALKY. [7850 


blended into mid-distillate by many CYCLE L 
refiners : < | 7” 

lable 5 shows the estimated com HYDROGEN| CAT I 
mercial data for Unifining SMV |_PLANT | { CRACKER} 


coker gasoil. It is based on extensive } 


















































Y 


laboratory data. High conversions of COKE SULFUR MID DISTILLATE GASOLINE 

sulfur nitrogen and olefins are ac 500 TONS 107 TONS 570 BBL (2.9% 13,440 BBL (672%) 
? F-ic! «916 

+ 3mi +988 


s 


. % 
vol percent The total product 1S aan 


complished lotal liquid yield is 101.8 








shown fractionated into two com 


ponents 14.8 vol percent ol 100" EP 





FIGURE 5—Case 5—Unifining total coker distillate plus Unifining cycle oil 
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negligible refining of the crude, we 
note that there is but slight difference 
in the total liquid yield for the re- 
maining Cases 2 through 5. The basi 


reason is that Unifining was used to 


obtain the progressive improvements 
usually 


100 


in vield structure, Unifining 
shows liquid yields in excess of 


And in 
the efficiency of the 


addition, it im- 
othe Il 


Stow k 


vol pe reent 
prove s 
which charge 


units process 


from Unifining 
Increasing Mid-Distillate Yield 


It was noted that the case studies 
were based upon Maximizing gasoline 
yield. It is possible that many refiners 
find it 


‘ase the 


would more desirable to in 
yield of 
mium mid-distillate at the ¢ xpense ol 


This is readily 


accomplished by increasing the end 


marketable pre 
reduced gasoline yield 


point of the Unifiner feed to includ 


the fractions which will give the de 


sired quantity and character of mid- 


distillate products 


Table 8 
to illustrate 


presents laboratory data 
this flexibility. It 
laboratory data for Unifining 
bined ‘S MV crat } ( d naphtha and 
straight run SMV diesel fraction. The 


charge 


show S 


com 


comprises a blend of 75 per- 
| 


TABLE 5 
Unifining of SMV Coker Gasoil* 


Products 


Naph- 


Charge tha Gasoil 


TABLE 6 


Catalytic Cracking of SMV Coker Gasoil 
After Unifining* 


Basis: Conversion 70% 


Recycle /F 


Yields, Based on F. F. 
P.P ime perce 


Coke, weight perce 
Product Properties 
‘ 100° Ga € 
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a4 
C,-400° "| 
YIELD 43) 
VOL % 4o| 
oF 
CAT 
CRACKER 40} 
CHARGE 39) 


ai, 


36} 
37\ 


CONVERSION 
(Vv % GASO SAPPEARANCE 


FIGURE 6—Catalytic 
(predicted commercial 
after Unifining virgin 


(1.8%) 


cracking 
results) 
West 


comparison 
before and 
Texas gasoil 


cent cracked naphtha with a 450 
EP and 1.90 wt percent sulfur of the 
characte! already 


perce nt of 650° EP 


discussed and 25 


traight-run diesel 


containin 2.9 wt percent 


sulfur, The 


processe d 


fraction 
combined blend is readil 
in a Unifining unit to pro 
duce a total product that can be frac 
tionated to about two-thirds 380° EP 
feed third diesel 


Phe 380° EP fraction make 


reforme! and one 


fraction 


an excellent reformer feed. ‘The 


diesel 

fraction has about 99 percent ol the 

sulfur removed and CFR Diesel Index 
is increased almost 

Unifining—Catalytic Cracking 

West Texas Gasoil A 

have to he as high in 


ittain n 


crude oil 
does not sulfur 


is SM\ 


prove ment 


crude to irked im 
through | 
illustrate this point we will 


a virgin Wi { Lexa isoil Wi a 


that it 1 1 combined 


nihinin lo 


considet 


ule atineo 


pheri plus vacuum gasoil containing 


] 


1.8 wt percent sulfur, Our objective 


iCkhin results on 
and after { 
will be 


eloped from 


Oo estimate cat-cl 
the gasoil belore nifinin 
Our prediction based on cor 
lations dey laborator 
i plot of gasoline ind 
both be 
nifining the cat 


how the 


and incrTrea 


| 


coke eld versu 
and after l 
charg It 
reduction in. coke 
Vit ld ‘ 


umed 


COoOnVe! 1oor) 
fore 
cracket! 


t pu al 


Pasoline 
of the i 
lable 9 


Lire toc} 


xpected from 
qualit 


provide tabular data tor 
I 


percent con 

i ld Hic reas 
6 percent reduced 
percent (; | to ratio 


crease Prom nitining 


TABLE 7—Product Summary Comparisons—Refining SMV Crude 


Basis 


Gasoline Yield, Vol 
Barre Da 


F-1 ¢ 


Percent 


weight percent 
Mid-Dist. Yield, Vol. Percent 
Barre 


r, weight percent 
Fuel Oil Yield, Vol. Percent 
Barre Da 

weight perce 
\ ll at 12 
Total Liquid Yield, Vol 
Coke, Tons Day 
Sulfur, Tons /Day 


Percent 


20,000 B/D 


TABLE 8—Unifining Combined SMV Cracked Naphtha and Straight Run SMV Diesel Fraction 


ASTM Dist., I 


Charge 


PRODUCTS 


sO UEP 
Casoline 


Diese! 


fotal Fraction 
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FIGURE 7—Simplified flow diagram Unifining process 


12.0 
there 
Sullur 


line j 


after Unifining. In addition 
are many quality inprovements 
content of the catalytic gaso 
reduced from 0.15 wt percent 
than O.O1 wt percent 
from 97 F-1 
s ml. Cycle oil 


) pom 


to less and 


octane increases > mil 


to 99.5 i | vravity 


increases and sulfur content 
is lowered from 1.5 wt percent to 0.1] 
wi percent 

The Unifining step shows a total 
liquid yield of 101.5 vol percent. The 
9.5 vol percent naphtha produced in 
included in the 


result It 


Unifining was not 


cat-cracking 1S available 


for direct blends or for processing 


through a cat-reformer if further o« 


tane improverme nt is desired 


Unifining Process Description 
Figure 7 is a simplified process flow 
diagram of a Unifining unit. The 
feed is combined with recycle hydro 
heat 


product and heated to the 


gen exchanged against reactor 


required 
reactor inlet temperature, Within the 
the ce reactions are a 


reactor sired 


complished in- the presence of the 
nifining cata 


after heat 


spec ially 
lyst Lhe 


exe han 


developed 
reactor product 
flows to a final 
The 
hydrogen-rich 

back to the 


against feed 


cooler and separator desired 


quantity ol separator 


gas is recycled reactor 
and any CXCecss 18 bled out ol the 8VS 
tem. The separator liquid is stabilized 


H.S 


fractionator 1s 


for removal of and dissolved 
light gases. A 


which can split the product into two 


show nh 


fractions 

The chemical consumption of hy 
drogen will vary with the nature of 
the feed. Make up hydrogen is added 
to the system as required 


{ nifining can employ aw ile rane 


198 


The 
conditions 1s 
feed 


stock. the desired quality ol produc ts. 


of process conditions selection 


ol optimum process 


based upon the nature of the 


and on economic considerations 
Commercial « xperience has demon- 
strated the physical ruggedness of the 
catalyst and its ability to withstand 
repeated regenerations while retain- 


ing its exceptional activity 


Economics of Unifining——U nifin- 


ing units are characterized by rela 


and investment 


No 2 l 


tively low operating 
Costs The No l 


applications used in this paper are 


and nifiner 
estimated as follows 


Capital 

Investment 
$100-$150/bbl 10¢ 
$150-$175/bbl 


( Jperating 
Cost 


No. | Unifiner 


»b 
No, 2 Unifiner I 


bbl 
12¢/bbl 


The capital investment figures in 


TABLE 9 


Unifining and Catalytic Cracking 
Virgin West Texas Gasoil (1.8% $) 


No 
Unifining Unifining 


Unifining 
H ‘ 


, 


Products 
I 


j j wrt 
Cat Cracking* 
».pP per 


B-B ix 


clude a product fractionator 

The operating costs include labor, 
utilities, catalyst, maintenance, insur- 
and taxes They ex- 


ance property 


clude hydrogen cost, royalty and de 
prec lation 

Hydrogen costs are excluded since 
they depend upon whether waste re- 
manufactured 


former hydrogen o1 


hydrogen is used, At a fuel gas value 
of 15 cents per million British thermal 
units, waste reformer hydrogen has 
a value of 5 cents per 1000 standard 
cubic feet; on the other hand, manu 
factured hydrogen is estimated at ap- 
proximate ly 35-45 cents per L000 scf, 
depending upon hydrogen plant 
Capat ity 
Detailed 


hinery 


economics for broad _ re 


chemes, such as the cases 
earlier described, are beyond the scope 
of this Only the 
make a realistic appraisal ol refining 


effect 


paper refiner can 


chem which wide changes 


in his product yield structure and 
product qualities 


would bx 


The approach taken 
different for each refines 
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How to Invest Your Capital for Profits 


This incremental present worth method of economic evaluation is applica- 


ble for all cases of capital investment. 


Francis W. Winn 
Technical Director, Fracti 


Alhambra, Calif 


THE PROPER criteria for making decisions on in- 
vestment of capital is currently a matter of considerable 
controversy The method proposed here V1VeS prope! 
consideration to all major factors including risk. It may 


be used by management for 

® Appraisal of major projects 

® Deciding when to shut down an existing operation 

and by engineers in detailed design decisions 

The criterion proposed here is the incremental present 
worth, or the increase in cash value of the project over 
that which would be obtained if the total capital involved 
were invested in marginal projects 

The incremental present worth of a project includes 

®@ Present worth of income 

@ ‘lax credits 

® Working capital 

® Future salvage value 
Less 

® ‘otal investment in facilities 

® Working capital 

In the case of an existing operation the immediate 
value of working capital, tax credits and salvage is sub 
tracted instead of the total investment, This is a yard 
stic k which 1S applicable to any econom balance, 
whether it be the decision to proceed with a project, the 
choice between alternatives, the design of equipment, or 
the shutdown of an existing operation If a project has 
a positive incremental present worth, it will produce a 
greater profit, on the average, than that from the same 
capital invested in marginal projects. Of two or more 
mutually exclusive alternatives, the one having the high 
est incremental present worth is the most attractive 


Other criteria are not always selective in this re spect 


The Role of Profits 


Capital may be used to purchase consumer goods and 
services, or producer goods. Consumer goods are food 
clothing, shelter, and articles contributing to the pleasure 


of life 


facilities for development of natural resources used di 


Produce: goods are machines structure and 


rectly or indirectly to manufacture consumer goods 

Capital is obtained from profits, reserve the sale of 
long term notes, equity financing and the sale of assets 
An oil company recently built a large office building 
sold it to an insurance company and then leased it in 


July, 1956—PrTROLE| 


order to obtain capital for more profitable investments 
Profit is the driving force for investment of capital 
without it, there is no incentive for investments, If the 
incentive is strong enough-—if the anticipated reward or 
proht 1s large enough, the owner of the « ipital foregoes 
the immediate pleasure ol consumer good in exchange 
for an investment in producer goods, In 1948, the Fland 
ers Committee investigated a popular assumption that 
spoke ren showed 


Coy le ol 


po ition with 


business profits were too high. Industry 
adequate reasons why this was not so, Mr 
General Motors summed up the industr 


these words The function of prohit to pros ide incen 
tive and the means for progr The hope of profits is 
the driving force of venture and enterprise. The realiza 


2 


tion of profits provides the seed corn for further growth 


Phe advances brought about from industrial enterprise 
are shared by consumer, stockholder, and labor groups. 
The consumer gets his share from new and better prod 
ucts, or lower prices the stockholder from dividends and 
toch appreciation and the worker from higher wage 


horter working hours and other benefit 


Criteria for Investment of Capital 
The basi 


that the original amount of the investment plus 


incentive for the investment of capital 3 
a profit 
tire period in the 


must be recovered during a definite 


future. The magnitude of the nece iry prolit vari with 
the supply of available « apital and the demand for capital 
as represented by project opportuniti There is a min 
mum value of the required profit even though there 
ibsolutely no risk involved 


‘ 


Lhere can be no argument that the propel Criteria 


for the investment of capital are those vhich result in 


the vreatest increase in compan isset ind accumulated 


profit and which are consist nt with poli i ol alet 


conservation and good will 
[he more frequently used criteria are 

Payout time 

Incremental payout time 

Cash position 

Return on investment 

( apitalized cost 

Future worth 


Present worth 


Incremental present 
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The incremental present worth properly computed is 


applicable to any economic evaluation, This applies re 


gardless of whether or not capital investment is involved 


Some of the other mentioned criteria are not suitable 


except under limited conditions 

Payout time j frequently used in economic studie 
The simplest definition is the capital invested in facilitie 
divided by the anticipated average annual gross income 
before deducting income tax. This definition neglects too 


many important factors to be of practical significance 


Payout time on a basis after income tax is the capital 


invested in facilities divided by the income after deduct 


ing income tax. The statement that a project must show 
a payout time of five years to be attractive is equivalent 
to the statement that it must result in an income equal 
to the original capital investment during the first five 
years ol operation and it implie that operation there 
alter will result in a profit 

lable | shows the maximum allowable payout time for 


buildings in certain industries a 
1949 survey. A 


in each industry 


new equipment and 


reported in a large percentage of the 


COMP ali surveyed requires a payout 


time not to exceed 3 to 9 years on new equipment A 


omewhat higher payout is permitted on buildings. ‘The 


difference in maximum allowable payout of buildings 
over equipment may reflect the longer useful life antici 
pated for building 


based 


on a uniform definition. Undoubtedly some of the values 


The payout times shown in ‘Table 1 may not be 


shown are based on investments inside battery limit 


and others are based on “total” investment 


TABLE 1 


Survey on Maximum Allowable Payout Time* 
Percent of Companies Replying 


Maximum Allowable Payout Time, Years 


Zor 10 of 
Less Zor 4 $to 5 Sto 10 More 


New Equipment 
Aut } 
Ie 


C he 


Buildings 


Attractive Return. Payout only 


a nebulous appraisal of an inv 


Minimum time give 


tment in a project A 
more conventional method of expressing pront is return 
on investment 


Just as there is a maximum allowable payout tim 


above which a given company 1 not willing to invest its 


capital there is a corre ponding minimum attractive 


return or marginal return rate below which capital will 


not be invested. An excellent discussion of minimum 


attractive return is given by Grant 

The minimum attractive return rate is related to max 
mum allowable payout time by Equation |. This equation 
is based on a depreciation base for income tax purposes 
equal to the expected number of years of operation. It 


200 


neglects the construction period and assum 
salvave value 
1 
Payout after tax t . Ir 
lable 2 
allowable 
This table 


with minimum attractive return rate and the pe riod ol 


shows the relationship between maximum 


payout time and minimum attractive return 


hows that the payout time varies conside rably 


operation And it varies somewhat with the ratio of 


working to facility capital. Payout time is not a suitable 
Inc re 


yardstick for comparison of alternative projects 


mental payout time can be used for this purpose howeve1 


TABLE 2 


Minimum Attractive Return Rate Vs. 
Maximum Allowable Payout Time 


Payout Time, Years 


Period of 
Operation 
Years 0.25 0.50 


Minimum 
Attractive 
Return Rate 


Ratio of Working to Facility Capital 


O5 ) 4 J 


In spite of its shortcomings, payout time after incom 


tax is a very useful shortcut to an economic evaluation 


because of its sumplic ity However, the value used in an 


economic study should be checked against the period of 
operation the ratio of working capital to facility capital 
and the applicable minimum attractive return rate 
Evaluation of Minimum Attractive Return, The mini- 


mum attractive return or marginal return rate used here 


is on a basis after income tax. It is the equivalent “in 


terest” or return rate which gives the earning potential 
alter taxes ol marginal projects It is a function of capital 
availability and project opportunities and varies between 


companies due to differs nces in these factors 


At the end ol ear h year a company will have available 


for reinvestment a certain amount of cash as determined 
by its profits, dividend policy, borrowing ability, ete. ‘The 
company also may have developed a number of project 
high to 


from UV 


opportunities ranging in attractiveness trom very 


very low say the equivalent in return rates 


percent to 2 percent. Suppose there were sufficient fund 
to go ahead with all projects The average stockholde: 


would certainly be opposed to an investment which 
returned only 2 percent because he could use the capital 
paid to him as dividends, to better advantage In paying 
off the 


in a savings account. For this situation, then 


mortgage on his home or pe rhaps for investment 
manadce 
ment might decide that no project would be undertaken 
which did not indicate at least 5 percent return on the in 
vestment, even if there were absolutely no risks involved 

Suppose that the capital supply were somewhat limited 
and th 
above The 
projects showing the higher return rates. After the avail- 
able allocated on this basis the last few 


projects on the list might show a return rate of 10 per- 


same project opportunities were available as 


company would choose sequentially thos¢ 


funds were 





cent, This would be the minimum attractive return 

If even less « apital were available, the projects showing 
return rates of perhaps less than 15 percent would have 
to be put on the shelf and 15 percent would be the 
minimum attractive return rate. Thus the supply of 
capital and the demand represented by project oppor- 
tunities determine the minimum attractive return rate 

Obviously a time period of several years should be 
considered in evaluating the minimum attractive return 
rate. The 


the weighted average value which is antic ipated to be in 


rate used in an economic analysis should be 
effect for the period ol operation corresponding to the 
project. The minimum attractive return rate is always 


less than the average return rate tor all investments 


Risk Considerations 
the anticipated profit is a sure thing 


There are few projects where 
Instead there are 
many risks which will dictate the ultimate 
Some 


outcome 


are eliminated or greatly reduced as a normal 


matter of course. For example, Spare pumps are pro- 
vided for services which, if interrupted, would result in 
damage to other equipment or would cause a costly 
shutdown of the plant. Fire fighting equipment and othe: 
Some 


times a risk may be transferred to others at a cost. For 


afeguards are also provided without question 
example, both a process warranty and guaranteed in 
stalled cost may be obtained for some projects usually at 
added cost 

A hazard which is easily recognized and which may be 
assigned a relatively accurate cost usually is considered 
not as a risk but rather as a normal cost of operation 
Fire, explosion, and public liability insurance are e) 
ample s. During the time before insurance companies were 
formed, fire hazard was a risk in another sense of the 
word and was a strong deterrent to the investment of 
capital 

Risks may be reduced by investing money to develop 
better information by research and development, small 
scale produc tion, market analysis and detailed engineer 
ing studies. ‘The costs and delays involved must be bal 
anced against the competitive advantage of being first 
in the market and against the immediate prospect of 
prolits but essentially represent msurance against large 
scale failures 

There is appreciable controversy over the proper man 
ner to evaluate risk in an economic appral al. | reque ntly 
it is overlooked entirely or considered in an abstract 
manner, 

How is risk evaluated? Happel and Aires® suggest a 
high marginal return rate be used with high risk projects 
It is true that the use of a high marginal return r: 


However, the 


Requiring a high marginal return 


results in a stiff penalty to a project 


method is not sound 


rate implies that the estimate is known to be biased 


Choosing the proper minimum attractive return rate 1 
pel 
element of the estimate where it may be iewed objce 


one of opinion and the risk is not assigned to the pre 


tively. 


There are two general ty pes of risk 


1. That of complete failure due to proc or other 


reasons, [This may result from the inabilit to obtain raw 


mater als, the enactment of a new law loss of market 


reasons or other factors. After the investment 


process 
made and the failure is recognized. the project 1s shut 


down and salvaged. 


yA Uhat of partial success Lhe profit from th ¢ projects 
may be less than anticipated and may even be so low 
that the 


However 


original investment will never be recovered 
the plant is kept on stream, even though an 
idditional investment is sometimes necessary, because the 
alternative of shutting down is less attractive than con 
Consider for the 


risks associated with partial success 


tinued operation moment only thos 


Evaluating a risk accurat ly can only be done when 
there is a great deal of past experience from which prob 
abilities of an ocurrence may be determined, An example 
is the risk of fire and explosion for which the probabilities 
are well known for particular installations. Protection for 
a time interval may be obtained for such hazards from 


Insurance companies, 


Assign Values to Risks. Why shouldn't other ris] 
considered in the ame light? That 1 assign the cost 
the risk to that element of an economic analysis to which 
it belongs The cost of risk associated with the process 
would be assigned to the investment in facilities. ‘Those 
associated with working capital would be assigned to 
working capital and those associated with various items 


comprising gross income would be assigned to revenue o1 
ope rating costs A check list could be used to prevent 
overlooking a potential major ris} Lasset 


of risks which should be considered 


Estimating Precision. ‘There is a variable degree 
certainty in the estimation of many of the items of an 
econom analy l The abilit ol the group rt pon ible 
for estimating the elements of an economi appral al 
a bie factor in the risk associated with a particular 
project \ recent paper by ‘Tielroor Lresse ome ol 


Ww hic h 


estimating group. If the 


the capital cost hould not he overlooked by an 


group has had adequate experi 


ence in a particular field, and continually strives to im 


prove it technique the reliabilit ol it estimate a 


orn xd 


that field may be very 


Even though its technique are excellent, if an ium 


portant proce step ha been imeorrectl designed or 


lmpropet materials of construction are chosen, the esti 


idditional investment nec uy 
to make the proc opel ible Additional « ipital ¢ 
tures are far more likely to be nec il rom 


mate will not reflect the 
pendi 
unpro enh 
process or 
( tablished 


applied to other elements of an economic anal 


unusual scale-up problen than for ell 


proce ( Thy Aanaiog ob hou | 


Contingency Factors. ‘The reliability of the estimat 
could 


lactor to reflect past 


individual items comprisu an economic analysi 
he Wnpro ed b use ol contingen 
experienct Lhe investment estunmated by im ¢ tablished 
procedure vould be multiplied by a factor of untty for 
additions to existing plant and for proven process 


problem Ne rot in 


ha ! rie unusual ( ile up | | 
volving no unusual scale up Col ideratior ould have i 
higher th i unit ly 


a ould 


contingem lactor mmewhat 


proven proce ( with unu ual CAaAIC-UuUD | 
have an even higher contingen 

It is quite po ible that the anticipated income ould 
the estimate 
would be on firm ground, Or. both 


be in doubt for a parts ulay project herea 


of ¢ ipital investment 


the gross income and capital investment might have ris) 


potentials. Contingen factor could be determined for 


a firm in a parti ular field b pl 
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mated to actual capital investment for project classifica 
tions such as: 


® Additions to existing plants 

® Ground-up installations of established processes 

® New processes, etc. 

Scale-up problems and source of information should 
also be considered in classifying projects. The same could 
be done to develop contingency factors for sales realiza- 
tion and operating expenses, Table 3 shows hypothetical 
contingency factors which might be evaluated for a com- 
pany on this basis. 


TABLE 3 
Contingency Factors for Risk Evaivation* 


Cost of Installation Operating Costs 


Scale-Up Problems | Scale-Up Problems 
None Unusual None Unusual 
Ketablished Processes 

Additions 

Ground-Up 
New Proceas, Allied Field 

Pilot Plant Experience 

Bench Scale Experiment 
New Process, New Field 

Pilot Plant Experience 2.0 

Bench Scale Experiments 10 


*These factors are for Illustrative purposes only 


The point being made here is that risk considerations 
should be applied to individual elements of an economic 
appraisal. By this means each item will reflect the most 
probable value and, on the average, estimated and actual 
values will correspond, On this basis the minimum attrac- 
tive return rate is independent of risk. It is a function 
only of the relative supply and demand for capital 


Elements of an Economic Analysis 
The various items comprising an economic analysis 


are 


@ Sales Realization is the anticipated annual revenue 
from the sale of products and services. Under some con 
ditions a portion of the revenue from sales of minerals, 
i.e., the depletion allowance, is exempt from income tax 
Revenue nay mcrease, decrease or remain constant dur 


ing the life of the project 


© Operating Costs include the cost of raw materials 


utilities, services royalty 


transportation, wages and 


salaries, social security and unemployment taxes, labor 
benefit costs, direct overhead, and so on. Direct overhead 
includes those costs which are incurred at the head office 
as the result of the project Some items of cost are di- 
rectly proportional to sales; others may be inde pendent 


of sales 


® Capital Investment is the tangible and intangible 
investment in facilities and working capital, The tangible 
investment is the installed cost of those items of equip 
ment which are subject to depreciation over a pe riod of 
years for income tax purposes, This might include a lump 
sum royalty or patent rights. 

Che useful life of individual pieces of equipment may 
be less than that of the project as a whole and such 


equipment will have to be replaced one or more times 


()? 


during the life of the project; thus future recurring capi- 
tal investments may be involved 

The intangible investment or “start-up expense” is 
the cost of getting the project on its feet prior to com- 
mercial operation and that portion of the investment 
in facilities which may be deducted, for income tax pur- 
poses, from current income during the year it is spent 
Tielrooy”’ refers to construction expense as “pre-profit” 
expense. The intangible investment may be capitalized 
and depreciated over a number of years if desired. 

Working capital is used here as all other capital re- 
quired to operate the project on which depreciation is 
not allowed for income tax purposes. It includes the 
money tied up in raw materials, intermediate and fin- 
ished products both in transit and in storage, accounts 
receivable, the cost of land and other capital of a similai 
nature. Working capital may be recovered at the end of 
the period of operation but there are certain costs asso- 
ciated with it. Ordinarily, the cost of land is not thought 
of as working capital. It is so considered here because 
its effect on investment decisions is the same as working 
capital. 


© Capital Charges are costs whi h are proportional to 
the investment. Maintenance, preventative maintenance, 
ad valorem tax and fire insurance are associated with 
tangible investment. Losses from bad debts and spoilage 
ad valorem tax on land assessment and inventories, and 


similar costs are associated with working capital 


@ Income Tax Rate is the sum of state and federal 
income tax rates. The rate increases with increased 
earnings up to a point. The rate for corporation profits 
over a certain minimum amount has hovered near the 
50 percent mark for a number of years. The federal tax 
rate during times of war has been as high as 85 percent 
on “excess profits.” The tax rate which is anticipated to 
be in effect on incremental earnings should be used in 


an economic study 


@ Depreciation Schedule is that schedule of depreciation 
rates allowed by law which is to the greatest advantage of 
“Bulletin F” 
ment Printing Office may be used as a guide to the useful 


the corporation available at the Govern 
life of many assets. An accelerated depreciation rate for 
tax purposes, permitting a much faster write-off than 
normal, has been allowed for defense industry projects 
in the past 

There are several depreciation schedules which may be 
used: the straight line, declining balance, sum of year’s 
digits, and combination. The best method depends on 
circumstances of the company’s future earnings, i.e., tax 
bracket, and anticipated changes in income tax rate.’ For 
example, if the applicable income tax rate is anticipated 
to decline, a fast write-off should be used; if the tax rate 
1s expected to increase a slow write-off may be most 
advantageous. Happel’ gives equations for choosing the 
best of the various methods for the case of constant tax 
rate. However, the anticipated change in applicable tax 
rate may be the primary factor in determining the best 
method; this applies espec ially for companies whose 
earnings are such that higher tax brackets in future years 


are anticipated. 


@ Period of Operation is the anticipated number of 


years of operation before the project is shutdown from 





any cause except that of complete failure. An estimate 
which is neither deliberately optimistic nor conservative 
should be used. It effects the decision on whether or 
not the investment should be made and also, the design 
of individual pieces of equipment 


®@ Salvage Value is the estimated value of the equip 


ment above the cost to dismantle and restore the sit 
It may be either negative or positive. Usually, it can 
be neglected but it might be an important consideration 
where an immediate salvage operation is being compared 


to an alternative 


® Marginal Return Rate or minimum acceptable 1 
turn rate is that corresponding to marginal projects. ‘The 
method for determining this value has been discussed at 
length in the first part of this article 


® Probability of Complete Failure is an important con 
sideration for some projects. Oil well drilling is an ex 
ample. The probability of complete failure depends on 
local circumstances but may be 0.9 or more for wildcat 
wells. Complete failure is always a factor to be con- 
sidered for unproven processes The probability olf com 
plete failure can be estimated from past experience i 


sufficient data are available for various type projects 


® Contingency Factors have been discussed in an earlie: 
section of this article. Each item of an economic analysis 
should be adjusted to have the most likely value takin; 
function of con 


scale-up, etc., into consideration, ‘The 


tingency factors is to reduce the bias of an estimate 


Incremental Present Worth 

The present worth of a project: is the accumulated 
future profits and tax credits reinvested as received at 
the marginal return rate plus the value of salvage and 
working capital at the projected end of the operation, all 
expressed in terms ol present value as of the date the 
capital is committed, The incremental pre sent worth of a 
project is the present worth minus the total investment 
require d. Thus the incremental present worth of a project 
is a measure of the increase in value of assets and ac 
cumulated profits above that which would be obtained if 


the capital were invested in marginal projects 

Ihe incremental present worth of a project changes 
as construction proceeds and the project becomes an in 
stallation, Past expenditures and past revenue are not 
given consideration after construction is completed or at 
any time during operation. After the investment is mad 
and at any time during operation, the present worth i 
the accumulated future profits and future tax credits re 


invested at the marginal return rate plus the value of 


salvave and workin: capital available at the projected 


end of the operation all expressed in term ol present 


! 
value as of the immediate date. The incremental pre 


pre sent worth minu 


working capital and 


worth of an installation is it 
immediate value of salvage 
credits which would be available if the project were 
continued immediately Thus the incremental present 
worth of an installation is a measure of the increase in 
value of assets and accumulated profits above that which 
would be obtained if the plant were shut down and the 


capital obtained were inve ted in marginal project 


Values of incremental present worth which are 
} 


tive, zero and positive corre spond to projects, or projec ted 
operations of installations, which are sub-marginal, mar- 
ginal and above marginal, respectively. In a comparison 
of mutually exclusive projects, or alternatives, the one 
having the highest incremental present worth is the most 
attractive, The incremental present worth of an installa- 
tion will decrease as the remaining years of operation 
decline Che installation should be shutdown and sal 
vaged when the incremental present worth dips be low 
zero unless some alternative usage having a 
worth can be found. Krase 


of discontinuing an operation 


positive 


discusses some of the aspects 


The following equation expresses the present worth 


of the taxable portion of sales realization 


R 


present worth 


whe re 

R, R iles realization during Ist nd ear alter com 
mercial operation, dollar car 

ippli ible income tax rate, fraction eat 

time in years between the start of construction (com 

mitment of capital 

number of years of operator 


and commercial operation 
subscript n refers to nth 


If the tax rate and sales realization are assumed uniform 


from one ear to the next Equation 2 may be written 


present worth 

Present worth equations may be ade veloped for othe 
items of an economi tuds which are uniorm or progr Ss 
in an orderly fashion, Several such equations are given 
in the appendix 


It is not likely that many of the recurring items of 


an economic study will remain uniform throughout the 
life of the 


effect ol the risk ol complete 


project however, in order to examine the 


failure on design and 


selection of alternative an equation based on uniform 


recurring items will be written. The incremental present 


ba ed on umitorm 


worth of a project a i ucce W 


ales realization operating expense mcorme tax rate 


et and a depreciation rate on the tangible investment 


which is uniform but not necessarily based on the period 


ol operation 1s given below. It is the present worth of tax 


exe mipt revenue taxabl revenue ind Ope rating expe rise 


W K | | 


minus the present worths of capital charges on recurring 


investinent nitial tangible Investment na vorking 


( ipit il 


plus the present worths of the lump sum income tax 


credit on the int ingible investment the annual ta credit 


on capital investment vhich recur at interval the 


innual ta credit on investment in asset ith an ae 


celerated depreciation ate and the imnual md lump 


um tax credits on investment in a th a retarded 


ae preciation rat 


plus the present vorking capital and alvage 


alue Ava lable ¢ j thie period ol oper. 
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Tax exempt revenue N 
Taxable revenue 
Operating expense 
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Present worths of capital 
charges on recurring in 
vestments 
Investment in assets 
Working capital 
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Present worths of the lump sum income tax credit on the 
intangible investment 

Annual tax credit on capital investments which recur at 
intervals 

Annual tax credit on investment in assets with an acceler 
ated depreciation rate 

Annual and lump sum tax credits on investment in assets 
with a retarded depreciation rate 





incremental present worth of a project as a success 


| Laem 


minus the total investment to be made initially in facili 
ties and working capital and minus the prese nt worth of 
future recurring investment 


whe If 


(7) 


life of recurring individual asset having 


1 useful life 


less than the period of operation 


life of non-recurring asset allowed for depreciation, 


years 


Equation 4 is based on certain assumptions as follows: 


1. That the income, after tax, is available for reinvest- 
ment at the end of each year of operation whereas it may 


be available continuously throughout the year 


2. That all capital required for the project is committed 
(not available for other purposes at the be ginning of the 
construction period whereas it may be committed con 


tinuously during construction 


3. That revenue expe nses and annual tax credits are 


uniform from year to year. Some of the terms included 
in the equation may not necessarily apply to all evalua- 


tion lax exe mpt revenue 1s an ¢ xample 


TABLE 4 


Present Worth Factor of a Uniform Annual Series 


Present Worth Factors 
Years of Minimum Attractive Return, m 


Operation 0.06 0.07 0.08 0.09 0.10 0.15 


Worth Factors, Present worth factors which are not 
necessarily uniform but progress in a regular manner, 
may be substituted in Equation 4. For example, if the 
sales realization is expected to decrease each year by a 
constant percentage of the previous year’s value, the 
present worth factor given by Equation 20 in the Ap- 
pendix would apply. Values of present worth factors 
based on a uniform annual series are given in Table 4 

An approximate value of the present worth factor of a 
uniform annual series for values of m between 0.05 and 


0.15 and values of n between 5 and 15 years is as follows 


l 


63m -++ 1/n 


Example 1. A major project is being evaluated for a 
projected life of 15 years. The estimated sales realization 
is $8.660.000 and operating costs exclusive of capital 
charges are $4 million each year. The tangible investment 
is $11 million on which the weighted average capital 
charges rate is 0.12. A “Certificate of Necessity’ has been 
obtained on the tangible investment, allowing a uniform 
depreciation over a five-year period, The income tax rate 
is 0.52. The intangible investment is $2 million. Working 
capital is $3 million on which the average ¢ apital charges 
rate is 0.04. Salvage value is $600,000, ‘The construction 
period is two years. All items have been adjusted by ap 
What is the 
present worth as a success based on a minimum attractive 
return rate of 0.08? 


plicable contingency factors incremental 


Ww, 


() 
i 


[(19.85/1 $1.000 


[his corresponds to an above-marginal project bec 


aus 








AyeSp(-th p_ 
(1+m)* JL (1+m)° 





I, F, 
-(I,+1, #Ig tly )- ares: 


M 

| 
Present worths of work- N Total invest- Present worth 
ing capital and salvage ment to be of future re- 
value available at the S made initially curring invest 
end of the period of in facilities and ments 
operation working capital 








the incremental present worth is positive The potential 
earnings from the project In terms ol present worth are 
$1 million greater than that which would be obtained if 
the $16 million capital requirement were invested in 
marginal projects 


Example 2. Same as Example 1 exce pt the sales realiza 
tion is $8.1 million each year. What is the incremental 


present worth as a success? 


( 1.08 l 
8.1 0.48 0.08 108 ) 


1,000,000 1.970.000 $970.000 


W 000.000 8.66 


Example De Same as ¢ xample l exce pt the construction 
period (time between commitment of capital and start 


up) is four years. What is the incremental present wortl 


19.85 
108)' 16 JL10) 


$1,400,000 


) 
ats a SUCCESS 


Example S 2 and ) show negative answe! and the proje ct 


should be cancelled. However, another estimate may be 
justified. See the section on Economics of Cost Estimatir 
Example 4. A valuabk product can be shipped by 1 
at total cost of $5000 per year. The value of the inve 
tory in transit 1s $100,000. If shipped by motor frei: 
the cost is $20,000 per yea but the value of inventor 
transit is only $30,000. The marginal return rate is 0.15 
the tax rate is 0.52 and a three-year period of operation 
i contemplated How 


hould the product he hipped ? 


0.48) (A — 5) 


W (rail freight 


It i better to ship b motor freight even though the 


shipping charges are greater The Oppo te conclusion 


would be obtained if the marginal return rate ere |e 


than about 10 percent 


Existing Installations, The incremental present 


{ 


of an existing installation is dk fined in the second para- 


graph of this section, The equation is as follows 


W R 


where n th 


Example 5, The project described in Example 1 has 
been comple ted and has No tax credit 
have been obtaine d The immediate salvage value is $2.5 


million. What is the incremental present worth ? 


tarted ope rating 


WwW, 19.85 148 


$8 840.000 


Example 6. The gro ncome trom an 
tion is SoOO.OOO per year All tax 


xisting opera 
credit have been ob 
tained, The working « ipital is $300,000 and the immedi 
$100,000. It is estimated that the 


operation can be continued for only five years at which 


ate salvage value i 


time the salvage value will be $60,000, The marginal 


Should the 


hould it be hut down im 


return rate is O.10 and the tax rate is O 
operation bye continued Ol 


mediatel 


Since the incremental pre ent orth of continued opera 


tion 1s nevative, the plant hould be hut down now In 


effect, the earning potential 


inmediat« il ive \ alue 


vorking ¢ ipital and 
in marginal project 
more than that of continur ration 


Projects Having Risk of Complete Failure. The incr 


orth of a project as a complete failure i 


LT he iIncrementa 
known probabilit 


ucce tire 


Example 7 
plete lailure 


orth | 
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it a failure, The probability of failure is 0.80, What is the 


incremental present worth ? 
W () /V0 O00 


100,000 $40,000 


Example 8. Lhe example above indicate a negative 
incremental present worth, Should the project be carried 
forward if 


there are five additional identical 


projects 
which could be installed if the first one j 


successful ? 


W 0 100 O00 O8 100.000 $160,000 


Il he answer 1 ye Even thouvh the oreat 


that a loss will be incurred on the first unit. the pote ntial 
from additional units indicates a gain 


chance art 


Economics of Cost Estimating and Research. The pre 
ceding sections of this article de velop. the 
present worth as a criterion for 
cisions. The reliability of the information used in calcu 
lating the criterion is also a factor 


incremental 


making investment de 


to be considered 
Large corporations may have two or more cost esti 
mating porcedures 


mands, A 


pre liminary staves 


which are used as the occasion de 


short-cut procedure 1s used in the 


A detailed 


value of the in 


usually 
of evaluating any project 


procedure is used when a more reliabl 


cremental present worth can be justified 


Short-cut estimating procedure sare |e 


accurate than 


detailed procedures and one is |e likely to make a wrong 


idded 
cost should be weighed avainst the pot ntial gain before 


proceeding 


decision using a detailed procedure However. the 


In effect, making a detailed cost estimate j 


a “project” which should not be undertaken unles 


positive incremental present worth is shown 


Standard Deviation, If the incremental present worth 


of a project divided by the standard deviation of the 


there 
detailed esti 


estimating procedure | 


little 


rreater than about -—& 2.0 


usually | incentive to justily a more 


rate However a the ratio approaches zero trom a 


positive value, there is 


an increasing probability that the 
project actually may be a partial failure; that is, it may 
be sub marginal o1 have an actual incremental present 
Similarly, as the 


zero from the negative ice 


worth which is negative ratio ap 


proach there is an increa 
ny probability that the 


than 


project actually may be better 


marginal and if cancelled, would result in lost 
protit 


Phe procedure by which a decision is reached as to 
whether or not a detailed estimate is justified has been 
published by Hicks and Steffen Ihe mathe 
matics backing this procedure were developed by Grund) 
Rees and Healy Steffen 


The standard deviation of an estimate is a mea 


and independently by L. R 


ure ol 
the scatter or distribution of values about a mean. ‘The 
deviation is a function of the time and effort placed in 
reliability of the 


used in preparing the estimate. ‘The 


the estimate and also the information 


contingency tactor 
discussed earlier in this paper are used to reduce the bia 
of an estimate However, it is axiomatic that high con 


tingency factors also involve high standard deviation 


Detailed Estimate, The reliability of an estimate can 
he improved by use of more elaborate estimating pro 
cedures and/or by investing money in research and de 


(My 


velopment market analyses 


consultants, et The result 


of such actions reduces the standard deviation of the 


estimate, The following procedure may be used to decide 


when a detailed estimate is justified 
1. Calculate 


ect using 


the incremental present worth of a proj 
a short-cut estimating procedure, but giving 
consideration to all important factors 

2. Determine the standard deviations of the short-cut 
and detailed estimating procedures for conditions corre 
sponding to the project. Correiations of standard devia 
tions for various classifications of information must be 
developed from company experience for this purpose 

}. Calculate the ratio of detailed to short-cut standard 
Calculate the incremental 


worth to short-cut standard deviation 


deviations ratio olf present 


+. Determine the ratio o! expected gain to standard 
deviation of the short-cut estimating procedures from 
Figure | 

». Multiply the result from step 4 by the 
standard deviation and deduct the sum of 


short-cut 
all costs and 
othe penalties to be incurred in making an estimate by 
the detailed procedure 

6. If the result from step ) is positive, the detailed 
should be made, If the 
negative, the incremental 
should be used 


installed 


estimate result from step ) is 


present worth from step l 
to decide whether or not the project 1s 


to be 


An analogous procedure may be used to decide when 
more reliable design information should be obtained. For 


this case, the standard deviation of the information used 


in preparing the estimate is substituted in the above 


procedure for the “short-cut” 


deviation, the standard 
deviation of the additional information is substituted for 
the “detailed” deviation and the cost of obtaining the 
additional information is substituted for cost of the esti 
mate Although a substantial effort may be required to 
obtain correlations of standard deviations, and kee p them 
up to date, the potential earnings from such a project 
probably would be substantial for larger corporations 

It should be noted that the above method is applic abl 
only when the estimates by the two methods are entire ly 
independent. When the estimates are partly independent 
and partly depend nt, the method is not applicable Vhe 
procedure for handling the latter situation will be pub 


lished at some future date 


Example 9. he incremental present worth of a project 
by a short-cut estimating procedure 1s $40,000. ‘The 
standard deviation of the short-cut procedure is $100,000 


in terms of incremental conditions 


project \ de 
$20 000 
can be obtained at a cost of $10,000, The income tax rate 

().52. Should the detailed estimate be 


present worth for 


corre ponding to the magnitude of the 
tailed estimate having a standard deviation of 


made 


Standard deviation, detailed est 


Standard deviation, short-cut es 


Incr mental present worth, short cut estimate 
Standard deviation, short-ci 
Expected I cost of de 
Standard deviation, 


Expected 


§] O00 


The detailed ¢ 


pected vain Is positive 


should be made 


In effect. the 


timate because the e> 


margm tor 


erro! 
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STANDARD DEVIATION, SHORT-CUT PROCEDURE 
STANDARD DEVIATION, SHORT-CUT PROCEDURE 
STANDARD DEVIATION, DETAILED PROCEDURE 
STANDARD DEVIATION, SHORT-CUT PROCEDURE 





INCREMENTAL PRESENT WORTH, SHORT-CUT PROCEDURE 

















FIGURE 1—Nomograph to determine expected gain for justification of a detailed estimate 


using the short-cut procedure is so large, relatively, that mental present worth had been $40,000, If the 


icie 


the chances are good that th project could have a posi mental present worth by the short-cut method had been 


) 


tive incremental present worth. The probabilities are le than $130,000 or greater than $130.000. the 


such that the cost of the detailed estimate is justified detailed estimate could not | 


i 


The same result would have bee n obtains d if the incre Example 10. I he ncrement 
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project described in Example 1 is $1 million. This value 


/ 


as obtained by a detailed estimate ! 


based on data from 


a small pilot plant Certain rather major cale up prob 
lems are involved in the commercial size plant and it has 
been decided to investigate the advisability of installing 


and operating a semi-work plant prior to the commer 
additional 


$600,000. Correlations of 


cial installation. The cost of obtaining the 
information alter tax | tand 
ird de from the 


projects of thi 


Viation compan pa t experience for 


nature indicate the following 


Standard Deviation, Percent 


Amount § Pilot Plant Semi-Works 


| % 160 000 
4,000,000 
2,000,000 
11,000,000 
4,000,000 


Lhe incremental pre ent worth of the 


follows by 


yroject may be 
| 


written a collecting terms of Equatie n 4 
W 
1 


I 1.061 


For example the multiplier of R i 


1.08 
0.52)(-p oe 


he tandard deviation for the project 
| | 


using pilot plant data is calculated as follow 


Std. ce 1 (3.52) (8.66) (0.1) | 
Pilot plant O55 ») (0.53) | 
0.8] ,0 0.05) | 
§$4.//0. 000 
I he tandard deviation for the project 
work data l 
(Std. De 5.52) (8.66) (0.05) | 
Semi-work 1} (0.55 ?0) (0.15) | 
| O# ,() 10.04 | 
$2 940.000 


Standard deviation emi-work 


Standard devi ition, pilot plant 


Incremental present worth, p lot pl int 


Standard deviation, pilot plant 


cost of additional inforn 


Standard de 


I xpected vain 


ition, pilot plant 


Expected gain ) | UO .0U0 () ) S660 000 


The semi-works data should be obtained because the 


expected vain 1 positive 


Other Criteria 
Capitalized Costs. ‘There are some who advocate ¢ apl 


talized cost lor economic evaluation he capitalized 


cost of an annual « xpense | unpl the present worth of 


the expense based on the assumption it will be incurred 


each year frora now to infinity, Similarly, the capitalized 


cost of an investment in equipment is the first cost plus 


the present worth of an infinite number of renewals to 


be made as the equipment wears out 


ft len” Ssuvevecst that capitah ed costs u ed to 


select the best of two or more mutually exclusive alterna 
umption of the forever” 


tives, However, since the a 


time base is not realistic, erroneous conclusions for some 


208 


obtained using the method 
effect of 
, 


misleading result This is illus 


Je le n’s 


income taxes 


problems can be 
method does not allow for the 
and this too can give 
following « 


trated in the xample 


Example 11. A tank with a negligible immediate sal- 
ervice for three additional 
of $3000 now, and 
At the 

j 


tan} will have to be replaced 


vave value can be kept in 
years with an expenditure for repairs 
$1000 during each of the 


third year the 


second and third years 
end of the 
with a new one costing $15,000. The ervice 


by the tanks is 


provided 
needed for only 10 years. The new tan] 
could be installed now as an alternative to repairing the 
old tank. The new tank will need no repairs during the 
period of service and will have no salvage value The 
0.08. Should the re 


made now or after the third year? This 


minimum acceptable return rate is 
place ment be 
example is analogous to Example 9 in Jelen’s article 
This problem will first be solved for the case where 
income tax 1S neglected as done by Jelen The incre 
mental present worth of repairing the tank and replacing 


it after the third year 


000 1000/1.08 000 
$16.,/00 


The micre mental pre sent worth ol re plac Inv the tank now 
] $15.000 Therefore 


at once. The use of capitalized costs as given by 


it would pay to re place the tank 
Jelen 
how the Opposite conclusion 

It is interesting to examine the effect of income taxes 


2 and a uniform 


on this problem. Using a tax rate of 0.5% 
depreciation rate based on a 20 year period and a alvage 
value of zero, the incremental present worth of repairing 


the tank for three year 
1000 1000 
( sO00) 
1.08 1.08 
( 1.08 
0.08 (1.08 


Lhe incremental pre ent 


use prior to replacing it 1 


(sn) (25000) (0:2) 
i= )( ae ) 15,000 


1.08 )° 
worth of replacing the tank 


immediately is 
( 15.000 0) 5? ( Bi Qh 
() ) 0.08 (1.08 


Phu the effect of income tax for the condition 


15,000 $10,580 
tated 
is to make it more desirable to repair and use the tank 
for three years use prior to replacement 
Return on Investment, The average return on invest- 
ment is that interest rate which when compounded annu 
ally for the period of operation and applied to the origi 
nal investment will equal the future worth of the 


and tax 


proht 
credit et all reinvested as received at the 
marginal return rate. It may be calculated by the folle 


ng equation 
W/I 


It may be seen from this equation that the return 


corresponding to a marginal project, that 1s, a proye 


having an incremental present worth of zero, is the mini 


mum attractive return rate The return on investment 


return for 


e incremental present worth and 


will be greater than the minimum attractive 
projects having a POsItiy 
vice versa 


The return on investment cannot be used to choose 





the best of several alternatives: however, it is a useful 
criterion to judge the relative attractiveness of a project 
compared to marginal projects 

Weaver and Reilly'*® describes a trial and error method 
for cal ulating the “absolute rate of earnings” on capital 


invested The “return” as cal ilated by their method 
assumes that profits are reinvested at the average return 
rate for the project. This assumption is contrary to the 
more realistic concept that profits are reinvested at the 
marginal return rate. The proper way to ¢ alculate return 
on investment is illustrated below 

Example 12. The incremental present worth of a proj- 
ect is $1000, the total investment is $5000, the pre riod of 
operation is ten years and the marginal return rate is 


0.10. What is the return on investment 


10 1000 /5000 


Optimum Economic Design 

Profits originate from investments of capital in pro}- 
ects. Maximum profits accrue when each existing proje ct 
is Operated at its optimum in conjunction with other 
projects and when new capital is invested at its optimum 
as it becomes available 

Optimum operation of an existing facility is that 
which results in the maximum net profit per unit ol time 
Studies of the operation of an existing facility do not 
involve consideration of equipment design or capital 
expenditure 

The optimum investment of capital involves the choice 
of the best of the several alternative processes lor accom 
plishing an objective, and the optimum process design 01 
SIZING ol the equipine nt Inc reasing the size ol a piece ol 
equipment generally increases the recovery of a product 
or reduces an operating expense, either of which will 
Increase profits However the profit does not mcrease 
linearly with increasing investment but rather, the incre 
ments become smaller in accordance with the law of 
diminishing return. A point will be reached where the 
increment in gross income 1s just sufficient to carry the 
depreciation, maintenance, insurance and ad valorem tax 


on the increment of investment This is. the point ol 


maximum profit per unit of time. However, it does not 
correspond to optimum eConome desien I his is at a 
lower investment where the increment in gross profit ! 
sufficient to yield also the minimum attractive return on 
the corresponding increment of investment 

Optimum economu design 1 


which yield the 


properly de fined as that 


pecified minimum attractive return ra 


on the la 
his is 


optumum as the design which returns the 


increment of tnvestment 
contrary to some text book definition the 
maximum 
profit; the latter is at fault in that its application call 
for investments at return rates below the minimum at 
tractive return, and up to the point at which the return 
on the last increment is zero 
Preliminary design work is usually based on previou 
experience and rules of thumb, with attention to only a 


| 


few details. This procedure is quick and is usually ade 


quate for selecting the general plan of the operation and 
for deciding whether additional study is justified. How 
ever, in preparing the final design of the equipment 
which is to be installed, detailed studies should be carried 
out to determine not only that the plant and it mpo 
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nents will perform satisfactorily, but also that each item 
ol equipment ts designed for its optimum One day of an 
engineer’s time Spe nt in opUimusing in contrast use ol 
rules-of-thumb, can easily result in annual savings in 
excess of his salary 

Incremental Profit. For problems involvin 


economic design it is c 


optimum 


, 
nvenient to work with the incr 


mental proht corresponding to a project Incremental 


profit 1 defined as the average annual prohit befor 


income t which equals th 


That i 


ncremental pre ent worth 


P (1 | W 


The incremental prohit ol a project Way bye con ic red 
the profit above that which would be obtained if the 
capital were invested in marginal project 

It can be seen from the definition given by Equation 
15 that if the design of a project is such that incremental 
profit is a maximum, the incremental present worth will 
also be a maximum, This only applies if the tax rate 
marginal return rate and periods of construction and 
opt ration are constant for the design unde: tudy hese 
conditions usually apply for optimum design studi 

If Equations +, 8 and 9 are combined with Equation l 
and all elements which do not vary for a parti ular stud 
followings 


are lumped in a constant C, th equation j 


obtained 


obtained from 


taking the ley fW vith re pect 


Lhe same fixed charge 
Equation 10 by 
to | 


Lhe fixed chares rate a defined | 


pe ars to he 


qu ition 15 ap 


rathes comply ited and relation to the 


usual definition is not readil ipparent However. for the 


Ase where ni equal to a the construction period l 
neglected, and both the | isk of failure 


i zero, it reduce to 


inate ilue of / for the 


I he ippro» 


posed } mpl the sum of « ipital charge 


based on the period of operation and a 


time value ol mone Lhe non-conditior 


cludes these term plus others to account 
of salvage, 1 ot complete failure 
struction 

Equation 14 is very useful in 
design of equipment. In the final 


the following procedure may he 
® Establish alternative proc 
the desired objective 


@® Consider previou 
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calculations and discuss with others so that the study 
may be limited to those which appear the more attractive 
and which can be designed within the time available 

® For each of the alternatives ciosen make detailed 
economic studies to establish the optimum product re- 


covery and optimum Operating conditions 


® Choose the design showing the highest incremental 


profit or incremental present worth 


[his complete procedure may be a lengthy and labori- 


ous one, However, it is 


usually justified because the 
alternative of using engineering rules of thumb often 


result in substantial losses. 


[he optimum design, i.e., that corresponding to the 
proper balance of product recovery and operating costs 
versus fixed charges, usually involves the choice of a size 
or dimension of a unit of equipment, Increasing the size 
of the equipment increases the recovery of products or 
decreases utilities and other operating costs, and vice 
Versa 


If the 


variable, it 1 


incremental profit is a function of only one 
a simple matter to find the proper value 
of the variable which results in the maximum incremen- 
tal profit. If the incremental profit is a function of two or 


More variables one ol two procedures may be followed 


1. Assume reasonable values for all but one of the 
variables and find its optimum value. Repeat this pro- 
cedure for each remaining variable using previously 
calculated optimum values for other variables. Con 
tinue this procedure until the desired degree of ac 
curacy 18 obtained 

2. Write an equation relating the incremental profit 
to all of the variables. Determine the partial deriva- 
tives of this equation with respect to cat h of the varia 


ble s Set the 


solve them simultaneously for the optimum values of 


resulting equations equal to zero and 


the variable 


The optimum design obtained by use of this method 
differs from most other published methods only in that 
the fixed charges rate includes all related charges. Most 
published methods neglect the effect of the marginal 


return rate 

APPENDIX 
Present Worth Factors 
Lump sum of one dollar due in c years 


18 


| niform annus ‘ ics on dollar commencing one yea; hence 
and due for n 


Geometrically progressing annual Serics Commencing one 


hence with an initial payment of one dollar and due for n 


Uniform series of one dollar commencing r years hence 


and recurring every rth year for n minus r years 


210 


r ae 


m tm) 


( 1 +-m)* l ( m(1- 
m(l-+-m)* ) l-+ . 

Uniformly progressing annual series commencing one 
year hence, with an initial payment of one dollar and 


due for n years 


Any of these present worth factors may be converted 


to a base with the first payment commencing an addi- 


tional c years hence by multiplying by 1/(1 + m)°*. 
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NOTATION 
incremental present worth of a service, dollars 
summation of all non-variable costs, $/year 
construction period or time capital is committed prior 
to operation, years 
number of years used for depreciation purposes 
operating expenses 
{[(1-+-m)* 1}/(m) (1 +m)‘ 
income tax rate, fraction/year 
[(1-+-m)" 1|/(m l m 
increase in a sum due (Eqn 18), fraction/year 
average return on investment by Equation 11 
investment in tangible assets, dollars 
investment in intangible assets, dollars 
total investment in facilities, dollars 
investment of a recurring nature, dollars 
investment in working capital, dollars 
capital charge rate on tangible assets, fraction/year 
fixed charges rate, fraction/year 
capital charge rate on recurring investments, fraction/ 
year 
- capital charge rate on working capital, fraction/year 
minimum attractive return rate, fraction/year 
number of years of anticipated operation or remaining 
years of operation 
revenue from sale of products and services after de- 
ducting sales and severence taxes, $/year 
years of useful life of recurring type assets 
salvawe value on start up or immedi ite ly, dollars 
salvage value after end of operation, dollars 
a sum due, dollars 
incremental present worth, probability of failure and 
success considered, dollars 
We incremental present worth if a failure, dollars 
W, incremental present worth if a success, dollars 
Pr probability of failure, fraction 


Subscripts 
ee Ist, 2nd 

tax exempt 

as a failure 

nth year or to designate present worth factor 


iS a success 


taxable 
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* Grundy, P. M Rees, D. H and Healy, M. J. R Biometrics, 10:3, 
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® Ibid Paper presented to the Royal Statistical Society, January 4, 1956 
to be published in the Journal of the Royal Statistical Society 
* Happel, J., and Aires, R. S., Chem. Eng. Prog., 46, 115 (1950 
J., Chem. Eng. Prog., 51, 533 (1956 
S., and Steffens, I kK Chem, Eng. Prog 
( Chem. Eng., 61, 199 (1954 
WwW 


52. (1956 


Criteria for Discontinuing Operating Investments,’ 

presented at the AIChE meeting in Los Angeles, February, 1956 

" Lasser, J. K Business Executives Guide McGraw-Hill Book Com 
pany, Inc., New York. (1945 

® Tielrooy, J.. Chem. Eng. Prog., 52, 187 (1956 

™ Weaver, }. B., and Reilly, R. J., “Interest Rate of Return for Capital 
Expenditure Evaluation presented at the AIChE meeting in Los Angeles, 
February, 1956 
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The 40,000 B/D refinery of 
Burmah-Shell Refineries Ltd. 
near Bombay, India is the 
country’s largest. It is capable 
of supplying an estimated half 
of India’s current require- 
ments for finished petroleum. 
Although built in the face of 
difficult physical conditions, 
close cooperation with the 
owner in planning and engi- 
neering, and exceptional co- 
ordination of construction 
allowed Lummus to finish 
almost a year ahead of the original schedule. 
consisting 
fluid catalytic 
treating and blending 
at the 
it was only 450 acres of incredibly difficult ter- 


A smoothly running refinery now, 
primarily of crude distillation, 
cracking, “as recovery, 
Start 


units, offsite facilities and utilities, 


rain, without roads, railway or harbor. 


Battling two of Bombay’s worst monsoons, 
Lummus employed as many as 14,000 Indians 
at peak periods. Terrain was filled and drained. 
Roads, rail lines, harbor facilities, and the com- 
plete refinery were constructed, The job was 
kept moving ahead of the timetable — and fin 


ished 21 months from the start of construction. 


difficult physical conditions, but... 


India’s largest refinery 


was completed 
a year ahead 
of 
schedule 


Se 
>>, * 
A project of this magnitude re quires a world 
wide orgamzation of « Aperience d engineers and 
construction men able to cope with any problem 
Lummus is such an organization and can design 
and build your next plant whatever the size 


type or location. 


The Lummus 385 Madison Avenue 
New York 17, New York. Engineering and Sales 
Offices: New York, Houston, Montreal, London 
Paris, The Hague, Bombay. Sales Offices: Chi 
cago, Caracas. Heat Exchanger Plant: Hones 
Fabricated Piping Plant 
East Chicago, Indiana. 


( ompany, 


dale, Pennsylvania 


LUMMUS 


ENGINEERS AND 


REFINER For more data 


CONSTRUCTORS 


on advertised products, use Readers’ 


FOR INDUSTRY 


Service Cards, last page 








A What? 


Do you ever need a Bodemmonster- Trekker? 
If you do and find that one is not available 
from your local supply house, try making youn 
own. Details for making one of this handy de- 
vices in your own plant shop will be found in 
“How to Do It.” Keep Going to Page 214. 


On Stream 


In Turkey, the refinery at Batman has been 
completed after nearly three years of construc- 
tion and is now processing about 7000 barrels 
a day. An interesting point about this refinery 
is that it has been operating at near capacity 
since the distillation unit was completed al- 
most a year ago. For a description of the plant, 
the needs peculiar to its market and the char- 
acteristics of the crude it was built to refine, see 
“Who's Building.” Keep Going to Page 223. 


Plans for ‘59 


Tue Friern World Petroleum Congress will 
be held in New York in 1959. Some of the 
details of that meeting already are available 
as for example, the name of the man appointed 
to serve as its secretary general. For this and 
other important details of the first congress to 
be held in the U. S. since the organization was 
1900. see 


formed in “What's Happening in 


Industry.” Keep Going to Page 276. 


Among Men 


W Ho Is moving ahead in the industry? Well, 
C. Calvin Naylor is taking over as manager of 


12 








READING 
AHEAD 


Sun Oil Company's Marcus Hook refinery; 
A. E. New, who was with Carbide and Carbon 
Chemicals Company at Texas City, has been 
picked to direct the Technical department of 
Escambia Bay Chemical Corporation; and 
Philip A. Kahle, Jr., has been made general 
manager of refining for Frontier Refining 
Company. These are only a few of the people 
receiving new assignments in the refining- 
natural gasoline-petrochemical industry. For 
the names of others, see “What’s Happening 
Among Men in the Industry.” 

Keep Going to Page 284 


Advanced Account 


THe use of chemicals in petroleum refining 
is the subject of one of the books reviewed this 
month. Written by two authorities whose con- 
tributions have appeared frequently in Petro- 
LEUM REFINI R. this book is described by the 
reviewer as “an advanced account” of various 


refining problems. Keep Going to Page 253. 


On One Pot 


ONE OF THE items taken up this month in 
“What's New in Equipment” is a dual-operator 
sandblast machine, equipped to permit two 
sandblasters to blast from one pot. For more 
information on this, or any of the more than 
30 other pieces of new equipment covered in 
this department, use the “Readers’ Service 
Card” inside the back cover. 

Keep Going to Page 304. 
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With 10 years on corrosive waste gases 
this Crane Valve is still maintenance-free 


THE CASE HISTORY — For over and it operates as easily as it did saving, trouble-free operation 

10 years, a large integrated refinery 10 years ago. You can order Crane cast steel 
has handled corrosive waste gases Actually, Crane case histories like valves in gates, globes, angles and 
on its refinery flare line with this this are quite common in oil refin checks 
10-inch No. 47X Crane cast steel eries. You'll find Crane 
150-pound valve. Used as the main 


sizes up a. 
valves on to 24 inches—in 
practically every type service with pressure classes 
gate valve, it is operated about similar performance records to 2500 pounds 
once a month. From the outside, Crane valves Call your local 
Despite the long periods of in- may look like many other makes Crane Represent 
operation, this Crane valve still has but inside, it’s a different story ative for valu 
a perfect record for performance, Here you'll find the famed Crane able help in speci 
maintenance and service costs — not quality in design and construction fying and order 
one nickel has been spent to keep it in the precision fit and superior ing, or write to 
on the job. It has never leaked, alloys that assure maintenance address below 


C RAN E VALVES & FITTINGS 


PIPE «© KITCHENS © PLUMBING «© HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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How To Do It... 








STORAGE TANK 


24° MANHOLE 


24° FIRE 
HOSE 
SUCTION 
HOSE 
WITH FOOT 





STONE OR 
PIECE OF STEFL PLATE 





= 70 OTHER TANK 


PORTABLE STRIPPING PUMP 








Remove Stock Without Scraping Bottom 








a BAB 


An Old Chinese Proverb ... 


... “A collection of thoughts is always beneficial.” 


Because it is a collection of thought: We know there are hundreds of 
from all over the world—-How ‘lo © ideas submitted every month by refin- 
Do It is one of Petroleum Refiner’ ery people through their company 
most popular features uggestion plans. If you'll take the 
time (and it doesn’t take much time 
Apparently the ingenuity expressed to jot these down in a notebook——then 
by contributors to this column ts con tear out the page and send it to us 
tagious. This month we are featuring with a sketch or snapshot we'll be 
four ideas submitted by readers from — glad to pay from $10 to $20 for each 
China, Egypt and Holland one accepted. Do it now! 
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here are times when it is not nec- 
essary to s rape the tank bottom for 
a change of service but when it is 
desirable to remove as much of the 
previous stock as possible Here is a 
method which has saved many man- 
hours in stripping out those last few 
inches of “old” product. This is what 


you do: 


® Lower the tank level below the 


manhole 


® Open the manhole and place a 
cut-down 55 gallon drum on the 
tank bottom. This drum should 
be weighed down with pieces ol 


concrete or steel plate 


® Locate a suitable pump outside 
the tank beside the manholk 

® Now place the suction hos« 
equipped with a foot valve inside 


the drum 


® Use a fire hose to add water into 





a. °%namic 
mTEAM TRap 


INCHES 1 


New Sarco Thermodynamic Steam Trap 
practically eliminates maintenance! 


7. A CAP 





2. avpisc 





3. a BODY 
comenterenstiancamsanndl 


lil , 
Me My! 


~_— 


Only moving part—a hard- 
ened Solid Stainless Steel 
Disc—practically wear-proof! 


SOME OF 
MANY ADVANTAGES 


1. Same trap for all 
loads and pressures 10 


600 psi 


2. Stainless steel 
throughout therefore 
immune to both internal 
and external corrosion; 
safe in fire hazard lo 


cations 


3. Closes tight on no 
load Operates against 
back pressures up to 
50% of inlet pressure 


4. Not affected by su 
perheat, water-hammer 


vibration 


5. Smallest inventory of 


spare parts 


For more data on ad 


SIMPLICITY—to the Nth degree! 


No valve-closing mechanisms to wear or stick. 
No critical clearances to choke. No gaskets to leak 
Three simple parts...machined from stainless 
steel bar stock. Only one 


moving part. 


What could be simpler? 


SARCO COMPANY, INC. 


Sarco Company, Inc., Empire State Bidg., New York 1, N. Y 


Please send me Bulletin 255-44 


A Sarco Thermodynamic Steam Trap for 60-day 


trial. Size for installation or 
NAME 
FIRM 
ADDRI 


CITY 


vertised products, use Readers’ Service Cards, last page 





COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER... 





P-952-A-Steam Turbine and Electric Motor drive 
gives flexibility in this compact Model P-ES2H 
size No. 25 unit 


TIONAL AIROIL 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and 
Heating Units are specially designed to 
prepare, for combustion, all grades of 
fuel oil including No. 6 or Bunker ‘'C 

Oil and 


oil from above ground or 


residuums. They will draw fuel 
underground 
tanks, preheat it to proper constant tem 
perature and deliver it to Oil Burners 


atan even pressure best suited for the 
burners. Our Fuel Oil Pumping and Heat 
ing Units are the result of years of ex 
perience. They come completely equipped 
ready for steam, exhaust, condensate, oil 
suction, oil return, and electrical connec 


tions All 
readily 


valves, regulators, etc, are 


accessible. The piping arrange 


ment is easily understood. These compact, 
available in a 
both 
types. For 
Bulletin 


40—very interesting and informative. 


space-saving units are 


sizes and models in 


High 


details 


range of 


Medium and Pressure 


complete write for our 


O'L BURNERS and GAS BURNERS for indus 
trial power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNEXS 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE 
Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OTL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


Combining steam and Mechanical 


aS 4) 


NATIONAL AIROIL 
’ BURNER CO., INC. 


1254 East Sedgley Avenue, 
Philadelphia 34, Pa. 
Southwestern Division: 

2512 South Boulevard, Houston 6, Texas 
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How to Do It... 


the tank through the manhole 
By controlling the water feed rate, 
oil is floated into the sump drum at 


just about the same speed as it is 
Usually only a very thin 
the tank bot- 


job is finished 


pumped out 
layer of oil is left on 
tom when the 

Another 


is that the stripped oil is usually much 


advantage of this method 


cleaner than with other methods and 
reused. 
This idea was submitted by: 
Yang Tzen-yung 
Maintenance Division 
Kaohsiung Refinery 
Chinese Petroleum Corporation 
Kaohsiung, Taiwan 


can be 


Simple Pipe Template 
Cuts Fabrication Costs 


Field fabrication of piping fre 


quently requires that two intersecting 


pipes be joined or a sinvle pipe he 


angled to some new direction. ‘The 


odd-angled joint can be assembled 


much quicker if is avail 


able 


on the pipe 


a template 


to cut the approximate curvature 


Here is an easy way to make a 


template with no special tools o1 


devices \ 


and paper and pene il are all 


measuring ruler or tape, 
triangle 
you need to make a template for any 
angk 


pipe joint 


First, cut the paper to the exact 
length needed to go around the pipe. 
his 
will divide it into eight equal parts 


Now distance H 


by extending a along the 


Phen fold the paper three times 
try it measure the 
stick top 
surface of each pipe Lay off the tem- 
plate curve with the dimensions shown 
in the sketch of the 
rest of the 


lowe! drawing 


Ihe 

proot of the dimensions 

Submitted by M" Yousef Ilvahim Moh. 
c/o Mobil Oil Egypt, Inc. 
Sh. El. Gomhoria 
Cairo, Egypt 


above drawing is a 


use Readers’ Service Cards, last page 


Change Drainage Valves 
Without Losing Stock 


Here's another novel idea submitted by Mr. 
Yang: 


You can replace damaged tank inlet 
or drainage valves without first empty- 
ing the tank if you follow this simple 


proc edure 


1. Using a fire hose, add water to 
the tank until the product is 
floated to a level about one foot 

than the 


damaged valve. 


higher position of the 

2. Remove the damaged valve and 
quickly clean the tank flange 

3. Immediately install the 


valve 


spare 


which is in the opened 


By Proportion 


1465H 


approx 


At Point |, the heicht of the trianele 
the height of the curve 15H 
difference 1H 


1H 


At Point 2, the height of the trianel 
the height of the curve 5H 


At Point 3, the height of the t 
the height of the curve 


difference iH 


ingle 5H 
85H 
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There’s too much at stake 
—Clean it right 


Chemical cleaning involve cost In 


fact 
equipment and often worl ppage 10.000 | 
It a job tor expert 
protect that equipment 


du ti 


ur 
chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





Look no further than 
AIRETOOL for depend- 
able, cost-saving tube 
maintenance equipment. 
Precision made Airetool 
tube cutters, cleaners, ex- 
panders, accessory and 
specialty tools meet every 
tube maintenance need. 
Save time and money on 


| ateh to Do Hece 


position 

4. Insert a new gasket and tighten 
some of the bolts 

5. Close the valve and tighten the 
rest of the bolts 


$e sure the spare valve has been 
opened before installing it; otherwise 
the force of the water splashing out 


between the flange faces will prevent 


every job. inserting the gasket 
The three-inch tank drainage valve 
shown here was ¢ hanged in only seven 


minutes using this method 
NEW ... AIRETOOL Internal Tube 
Cutter. New single-stage, air-driven 


motor is designed and built by AIRE- 
Quickly, inexpensively re- 


moves damaged 
or leaky con- 
a ee - denser tubes. Optional 
\ . 
‘ s 


J 


TOOL, 


electric motor for use 
where air supply is not 
available. 








AIRETOOL outside mounted con- 
denser tube cleaner. Lightweight, 
easy - to- use one - man cleaner 
Cleans completely plugged tubes 
up to 1”. Has high-speed, muffled 
air-motor, built-in flushing sys- 
tem, quick shut-off valve. 
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AIRETOOL Automatic Tube 
Expansion Control . . . auto- 
matically, accurately rolls 
tube joints to proper tight- 
ness. Portable unit goes right 
to job site. 


Do It Yourself 
Bodemmonster - Trekker 


You can make this handy bodem 


monster-trekker in your own plant 


shop It’s a device for obtaining bot 


tom samples in oil storage tanks to 


determine how much water, sludge 


emulsion and clean oil 1S present alt 


the tank bottom. 


The sampler can be made of bronze 


AIRETOOL Tube Removal 
Tools are great for retubing 
a bundle. Quickly and effi- 
ciently remove tubes and 
tube stubs from condenser 
tube sheets. 


Just make sure the cylinder walls are 


very smooth and with only enough 


clearance to slide freely when a film 
of oil is between the cylinders 


MANUFACTURING COMPANY All ports open simultaneously when 
tank 


all ports close when the sam- 


the outer cylinder touches the 


SPRINGFIELD, OHIO 


bottom 
Write for illustrated ae 


literature on condenser 
wouates Aton Rouge tube maintenance tools 


Ask for Bulletin #59 


pler is pulled up 


Submitted by P. de Vos 
Butaanweg 19 A Rotterdam-Pernis 
(Nederlandsche Opslag My.) 


REPRESENTATIVES in all principal et 
A ri ngland, RPurope Puerto 


EUROPEAN PLANT: Viaardinger The } 
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We have just added 55 new tank cars 
to the Frontier Chemical fleet. Our 
total of cars at your service now ranges respectably into the 


hundreds. Not the largest fleet on the rails, of course. But — 


backed by close followup of each car, and prompt shipment 


over uncongested routes from our strategic plant locations — it 
spells faster deliveries to you and cost-cutting reductions in 
your chemical stockpiles. Here's a typical aspect of service in 
the Frontier spirit — friendly, helpful, and backed by all the re- 
sources necessary to meet your needs. For off-rail locations, 
Frontier's truck fleet is always at your call. We shall welcome 


an opportunity to serve you 


producers of caustic soda (liquid flake, 
solid) * muriatic acid + chlorine * 


99% pure alt (fine grain or briquette ) 


DIVISION OF UNION CHEMICAL & MATERIALS CORP 
GENERAL OFFICES 
MUNICIPAL AIRPORT 


WICHITA, KANSAS 


WICHITA, KANSAS * DENVER CITY, TEXAS * DUMAS, TEXAS + MIDLAND, TEXAS 


X 
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In high-speed turbines...why does 
in total horsepower and 





Double-Flow Exhaust 











Governor with 
Integral Air Head 








GREATER RELIABILITY. Worthington’s rugged construc- 
tion pays off in extra reliability. Solid rotor for modern 
high spec ds, double -flow exhaust whe re large volume s of 
steam are used in condensing operation, and Kingsbury 
type thrust bearings are just a few of the features that 
assure safety and de pe ndable service on your V ital com- 
pressor and blower drives 


ACCURATE SPEED REGULATION. [xclusive Worthing- 
ton governing system using governor with integral ais 
motor gives you spec d control response to 04 psi change 
in control pressure And it prov ides for remote automatic 
operation if you need it. The oil relay type governor so 
equipped instantaneously controls pressure oF volume de- 


livered by the compressor regardless of steam variations 





Where turbine-driven compressors and blowers are 
used, down-time is usually mighty expensive. Par- 
ticularly so if failure can bring a continuous process 
to a standstill. In the case of high-speed/high-horse- 
power compressor-drive turbines, your surest way to 
design reliability into your plant is to specify the 


turbine line with best proven performance. 


Compressor-drive turbine installations up to 12,000 
rpm, and 24,000 hp, show Worthington leads in ap- 
plication engineering, design, reliability. 


Worthington compressor-drive turbines are conserv- 
atively built with all stresses carefully calculated 
and kept well within established safety margins. 
Also, measured load tests are performed on every 


unit at the factory with modern facilities, under the 
watchful eyes of highly trained personnel. 


One feature seldom claimed is that of lowest price. 
That is inconsistent with quality, and quality is 
something Worthington engineers will not compro- 
mise. For critical operations, buying the best is low- 
est cost insurance against process equipment failure. 
Get the complete story of high-speed high-horse- 
power compressor-drive turbines by writing Worth- 
ington Corporation, A&SP- Turbines, Harrison, New 
Jersey. Ask for your personal copy of Bulletin 1966. 


On Vital Compressor and Blower-Drive Applications ... 
It Costs Less to Invest in the Best! 


WORTHINGTON 








WORTHINGTON lead all others 
number of installations? 





To meet turbine spec's. 4000 Hp- 7250 RPM -Steam 210 #-550° -2635” 
Special Bearing Design a WORTHINGTON GIVES YOU ALL THIS— CHECK AND COMPARE: 

Feature " WORTHINGTON | Company A} Company 6 | Company (| 
Rotor Solid—to withstand 


extreme stresses 


Main Anti oil-whip—for 
Bearings longer turbine life 


Thrust Kingsbury type — for 
Bearing proven reliability 


Automatic po a po - ; ‘ e te ; 
Nozzle Control : 


control 





























Has integral air motor 
Governor —for more accurate 
control. 








Type Double flow exhaust 


: for economy and lon 
Construction | jf. 7 . 








- Labyrinth for most 
Packing effective seal at high 
speed. 





Load test—to be sure 
Test you get what you 
ordered 



































LOWER MAINTENANCE COST. (ne important example LONGER Lire. A long, trouble-free life can be attributed 
of construction used to help eliminate non-scheduled to no one turbine fe ature, but rather 


a combination of 
maintenance is Worthington’s anti oil-whip bearing. Dur many 


engineering advances. Compare design feature 
ing operation a pocket (arrow) in the upper half ol the Vourse If, one by one | ar ahead of any other manufac 
bearing builds up a pressure pad of oil. High pressure turer in the compressor-drive field, Worthington’s first 
here creates a downward force on the journal, holding it compressor-drive turbine built in 1927 is still working 


in place in the bearing, preventing destructive vibration around the clock, in a large Eastern gas plant 


™ Gn! ¢ | |< 
11,000 rpm high-speed turbine ne of 11] working 


for thi radu herr cum mpan 
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Consider the job that a FLEXITALLIC 
Spiral-Wound Gasket must do in high 
pressure process piping, in boiler and 
other pressure vessel “windows”, in 
containing corrosive chemicals, and 
in steam lines of ships at sea. 

In these and similar applications, 
where engineers are seriously con- 
cerned with confining fluids safely, 
notice the blueprints. See how often 
they call for Flexitallic Spiral-Wound 
Gaskets. It’s “engineering’s” way of 
thinking safely. 

More than 40 years ago, Flexitallic 
ushered in a new era of high-tempera- 
ture, high-pressure sealing. Today, 
with flange standards of 2500 lbs. and 
1050 F., Flexitallic Gaskets assure 
the safety of operating personnel, 
while protecting property valued in 
the billions of dollars. 

Each Flexitallic Gasket is designed 
and engineered to jneet specific con- 
ditions of thermgand physical shock, 
corrosion, vj ion, weaving and un- 


KING 


predictabl Spirally- 
wound W ies of required 
metal wit nating plies of proper 
filler resuft in a resilient gasket hav- 
ing contyolled compression character- 
istics like those of a precalibrated 
spring. 

Flexitallic Gaskets are at highest ef- 
ficiency when bolted up cold at a 
predetermined load. For all pres- 
sure/temperature ranges from vacu- 
um to 10,000 Ibs., from extreme sub- 
zero to 2000°F. For all standard joint 
assemblies. In four thicknesses for 
special requirements: .125”, .175”, 
a00 , 4205. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N. J. 


Representatives in principal cities 


Ci), - 


» 
SPIRAL-WOUND GASKETS 


PRESSURE VESSELS AND PROCESS EQUIPMENT 


NS The ideal seal for many process applications is a Flexitallic Gasket 
A T10 with Teflon trapped between edges of stainless steel. Ask for folder, 


“Tefion in Flexitallic Gaskets.”’ 


*Flexitallic is a registered trade name. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue—it'’s our exclusive blue-dyed Canadian asbestos filler 
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Who's Building... 


Construction Boxscore begins on page 232. 





New Turkish Refinery Complete 


Batman Refinery 
Now Operating 
At 7000 BPD 


NEAR-CAPACITY operation has 
been maintained at the new Turkish 
refinery near Batman since the crude- 
distillation unit went on stream in 
August 1955 and the thermal cata- 
lytic cracker was completed in De- 
cembet 

Now finished, the $14-million re 
finery is receiving 7000 barrels of 





crude oil a day for processing into 
1450 barrels of high-octane gasoline 
1120 barrels of railroad fuel oil, 500 
barrels of jet fuel and 1420 barrels 
ol asphalt 


The refinery is owned and ope 
ated by ‘Turkiye Petrolleri, A. O., an 
organization with controlling inter- 
est held by the government of Tur- 
ke y and 19 percent of the ownership 


available for private investment 


Construction and design of the re- 


[ 


 — - 
SE 


finery, as well as procurement of ma- 
terials, training of personnel and ini 
tial operation of the refinery, was 
performed by The Ralph M. Parsons 


Company 


— — 


The first part of the project com 
pleted was the pipe line from Ram 


andag to Batman, ‘The first crude oil 


Sr w = 
“1-2 


flowed to the refinery site in late 1953 


Vhis oil was burned by the railroad 


locomotives, releasing coal for other 


re ae | AG ele am ip 


uses The railroad built up its con 


sumption to about 2,500 barrels a 


day, assuring an outlet for production 


of the refinery when it was com 


pleted 

Meanwhile, the refinery construc 
tion continued. The crude unit and 
asphalt still went on stream in mid 
1955 and have been running at ca 
pacity ever since The central power 


plant and catalytic cracking unit be 


July, 1956—PrrroLeumM Rerinek 
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Here's how the REerin- 
ERY CATALOG’s 1956 


Edition appears, with 


new covet design fea- 
turing a large “RC” for 


casy identification. 
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gan operation a few months later 

Ramandag has an asphalt base 
and is noteworthy for the high sulfur con- 
tent, the small quantity and low 
number of the gasoline, and the 
viscosity of the residue These are 
teristics of the crude 


RAMANDAG CRUDE 
API @ 60 I 20.5 
Sulfur—Wt. % ,5 
Viscosity SSU @ 100} 180 
Salt Content—Grams/bbl 55.8 
BS&W-—Vol. % 0.1 
Point—I 5 
Preliminary studies and the 
of an old shell still refinery at 
showed that acceptable 


‘ rude 


octane 
high 


charac 


Gravity 


Pour 


operation 

Batman 
products could be 
relatively-simple 
Studies indicated the 


made by processing 


most suitable proc 
essing arrangement would comprise atmos 
pheric distillation, vacuum distillation for 
asphalt, viscosity breaking, and catalytic 
But pilot-plant experiments dis 
closed an anomaly in that the Ramandag 
residue amenable to 


crackine 


was not 
breaking at any 
and 
broken residue was more 


viscosity 
practical combination of 
temperature pressure The viscosity 
viscous than the 
stock when stabilized to meet flash 


point spec ihcations 


charge 
and fire 

Phe most 
road fuel oil 
found by 


practical way to meet rail 


viscosity specifi ations was 
virgin residuum 
with cracked gas oil and naphtha 
from the catalytic unit. As a 
result, the design was changed to elimi 
nate the breaker 
still was added to prepare the 
feedstock for the 


blending heavy 
heavy 
cracking 
viscosity and a vacuum 
maximum 
quantity of catalytu 
cracker 


Turkish American Oil Company, 
a new concern being organized to operate 
Turkey, has received a gov 
to build a 15,000-barrel 
i-day refinery at Istanbul 

Facilities for the new plant will include 
and distillation, catalytu 
cracking, catalytic 


i refinery in 


ernment permit 


crude vacuum 


vapor poly 


treating 


recovery, 


merization, units and auxiliary 
equipment The refinery is scheduled for 
August 1958 

This will be Turkey's second new re 
finery. Turkiye Petrolleri, A. O., recently 
completed a 6950-barrel-a-day 


Batman 


The Standard Oil Company (Ohio) 


will build a new integrated refining facil 
ity at Toledo, Ohio, where it already is 
operating a 23,000-barrel-a-day refinery 
The new plant, expected to cost about $35 
million, will have a daily 
HU 000 barrels and will be 
handle either crudes. Con 
struction will be started in 1957, with the 
plant scheduled for completion in the first 
part ol 1959 


ee mple tion in 


refinery at 


capacity ol 
de siene d to 


sour or sweet 


Foster Grant Company, Inc., has 
$1.665.000 
bling capacity of its styrene-monomer plant 
at Baton Rouge, 
plant 
50 percent, and tripling the size 


completed a expansion, dou 
increasing Capacity of its 
at Leominster, Mass., by 


ot ts re 


polystyrene 


search laboratory 


The B. F. Goodrich Chemical Com- 
pany has started construction of a $5 


million project to provide idditional 
plastic-compound fa 
Ohio 


Girdler 


polyvinyl-resins and 
cilities for its plant at Avon Lake, 

The contract is held by The 
which built the original Good 
Lake in 1950. Cor 
to be cor 


Company, 
rich plant at Avon 
struction 


March 1957 


expected pleted ! 


July. 105¢ 


Eastman Kodak Company has been 
licensed to use the rigid polyethylene pro 
Standard Oil 


The company was licensed fo 


ess developed by 
Indiana 
commercial 
polyethylene and _ polypropylene 
under more than 20 patents 
Standard Oil research scien 
Other 


Company 
production of high-density 

plastics 
issued to 
ists since 195] 


patents are pending 


The British Petroleum Company, 
Ltd., has started construction on a major 
Kent 
project ex 
million will in 
refinery's daily crude capacity 


expansion of its 90,000-barrel-a-day 
London. The 
pected to cost some $ 4 
crease the 
to 140.000 
processes to be 
Distillation 

® Catalytn 


day 


refinery, near 


barrels. These are the major 
idded 
90,000 barrels a day 
reforming 10,000 barrels a 
Thermal reforming —10,000 barrels a 
day 
Hydrofining—two units, each for 10 
OOO barrels a day 
® Crude 
day 
® Alkylation 600 barrels 
Construction is due 
in 1957 


stabilization—-12,000 barrels a 
i day 


to be comple ted late 


Esso Petroleum Company, Ltd., 
has completed a new 15,000-barrel-a-da 
catalytic-reforming unit at its 
finery in Great Britain. The unit is a 
Hydroformer licensed by the affiliated 
Esso Research and Engineering Compan 
Foster Wheeler ¢ orporation was in 
of the $11,200,000 project 


Fawle y it 


charac 


Who's Building... 


Chinese Petroleum Corporation 
has completed the two new 


Kaohsiune, 


Thermo 


second ol 
units on Formosa. At 
the unit is a 10,000-barrel 
for catalytic cracker, Socony 
Mobil Oil Company Engineering and 
handled by The Fluor 


refining 
i-day 


lic t nsed by 


construction was 
Corporation, Ltd 

The refinery’s first major unit was 
i }100-barrel-a-day catalyt 


completed n 1955 The Atlant 
lheensed the unit, 


new 
reformer, 
Refining 
and it was 


Blaw Knox 


Compan 
gineered and constructed by 
Company 


Continental Oil Company has gon 
1500-barrel-a-day 


unit at its refinery at 


m stream with a new 
catalytic-reforming 


Artesia, N. M The 
built at a cost of 


unit, a Houdriformes 
$500,000, will 
naphthas to 


process 
produce high 
stock The Re 
Engineering Company 
built the 


straight-run 


octane gasoline-blendine 


finery desiened and 


unit 


Union Carbide & Carbon Corpora- 
tion will put up two new plants to pro 


duce low-pressure polyethylene The units 
to be it Institute W Va ind Seadrift 
Texas will ha i ombined ¢ pacity ol 
5 million pounds They are slated for 
completion n 195 


The new facilities will number of 


Phillips 


new technique the Ziewler and 





Socony Mobil Qjiul ¢ ompal 
catalytic reformer, the lare 
kind in the 
at the 
refiners 

The wy a throu 
pacity ) Darre ia 
be used con’ he 


vasoline 


world, has gone 


companys Paulsboro 


with intiknock q jalities ex 
ceeding 100 octane 
The plant, designed by Socon, 


engineer employs a spe il-type alu 





To Exceed 100 Octane 


naphthas into 


Mobil 











’ Ter Clark Oil & Refining Corporation Standard-Vacuum Refining Com- 
Who's Bu Iding. os planning a $5-million program to in- pany (Australia), Pty., Ltd., has 


rease capacity of its 7 hicago refinery brought on stream Australia’s first unit for 
from about 20,000 barrels a day to 30,000 
low-pressure processes, under which Car The 


bide is licensed, and several new method idd 


the manufacture of aviation gasoline The 
project, to take about two years, will ilkylation } it Stanvac’s Alton refine 
1 second catalytic cracking unit with built 1600 barrels of avs 


was 
, A day il ! ibout half the country 
recover! facilities, a vacuum unlit, an alky- litars r ition De 
Societe Francaise des Petroles BP, jation unit and a coun thantes er Widens Fiemme 
French affiliate of The sritish Petroleum : “ ; 7 ? ‘ a on ee f 
Company, Ltd., will build a new distil- Regent Oil Company, Ltd., is plan “By a oo 


lation unit to replace ome of the plant ning to build 


developed in Carbide own laboratori a daily capacity of 15,000 barrel vas 


requirer 


1 refinery with an initial 
it it +4 000-barrel-a-da Lavera refiner charge capacity of 10,000 
near Marseille probably 


barrels i 


n southern England. Work is ex Republic of Panama ha: 
The new unit will be designed to in pected to be started by late 1956. with tracts with 


two companies to build 
creas thruput to 60,000 barrels a da the 


refinery scheduled to go on strean operate refineries in Colon 
Since World War Il, capacity at Laver: some time in 1958. Regent Oil is a Britis Refineria Panama. S will build 
has been increased from 10,000 barrels ; marketing concern owned by The ( 
day to its present thruput by converting fornia Texas Oil Company Ltd 


ind modifying old distillation equipment Trinidad Leasehold Ltd 


refinery with a charge capacity in exces 


' 
of 50,000 barrels a day. The company 


new affiliate of New York’s National 
sulk Carriers 

And Refineria Petroquimica de Panama 
S A., will build a 55,000-barrel-a-day 
refinery and an $11-million anhydrous 
ammonia plant. This company is headed 
by John M. Shaheen of New York 

It was believed that each of the refin 
eries would cost about $30 million to 
build. Construction s expected to start 
early in 195 


Imperial Oil, Ltd., has a $2-million 
improvement program planned for its 
Montreal refiners The work will bring 
the company § spend nz on enlarging and 
improving to the refinery to more than 
$40 million since World War II 

About half the program will be to in 
prove maintenance facilities, A central 
maintenance building will be erected and 
modern equipment installed The balance 
of the program will provide improved 
shippin facilities and a new cooling 
tower 

The refinery s; Canada's second largest. 
exceeded only by Imperial’s refinery at 
Sarnia, Ont. Its capacity was increased 25 
percent in 1955 upon completion of a 
$10 million construction program, A cata 
lytic reforming unit is now being built 
as the main item it $5-million progran 


mprovements 

emission 

transi! 
ce 

Jone distan blem with 

is no 


Accurat' longer @ Pr 
re ordings 


hig Recording FA" se | : ae Sun Oil Company has broken ground 
cco Anu ue avity 
Model - - sitting Poel the 
am ms" “metametel j dominate building in a group of three 
4 ‘ transmits 
remote 


liquid uri for a new laboratory building at its Toledo 





transl sm ol 


refinery The laboratory will be the pre 
pine the 


inv 
ments com 
Gravitome 
stem which 

wa to com 
ne line 


with 


ter records 


and 


location } structures which include a medical dis 
or other ‘ 


electri al ae pensary and a gatehousé¢ Completion is 


of —s any vagpret e yr ircults, scheduled for November 1956, with the 

- wires, tle THI cost of the project expected to run 

lent or idio ( = + . 15 or ja ? $600,000 

nnels, OF © lard instrument ,* supplies 

of the stanes 10 of Q5 can nues of St \ . . P 

S 5 different on be furnishes | Wilshire Oil Company, planning ulti 
ranges ** 


No 111-Ro mately to double the capacity of its 25,000 
Bulletin barrel-a-day refinery at Norwalk, Calif., 
‘ has taken the initial step in its program by 


6‘ ‘ 
rece may 
connect! 
1t5 equive 
current cha 

The range 


yes 
nts with ran 
r 


han 

strun 

in avail + x ° ae a 
yeul i - 

or 1. 

\ditional cost 

i jetails awarding the contract for engineering and 

el 

< construction of a 10.000-barrel-a-day Uni- 


mot 
are 
Gravit! 
slight 
complet 
- : fining-Platforming unit 

: The contract, for $2,750,000, went to 
RECORDING 6 CHART CO. 2 Southwestern Engineering Company. The 
geceiver RECORDIN 93, Calif. new unit, licensed by Universal Oil Prod 
513 € vith St ucts Company, is due to go on stream early 


in 1957 


> tes Angeles 


American Cyanamid Company i; 


Ji } planning laree §¢ ile commer ial produ 
\ tion of a new acrylic textile fiber. Con 
SEND FOR BULLETIN No. 111-R3 struction of a plant, probably in northern 
: ] Florida, will start in December 1956, with 
T ogs plans calling for the new facility to be in 
operation by the second half of 1958 
new plant will be built for an an 
apacity of 2/ mullion pounds and 
i further expansion 


percent. The decisior 





for small forged steel gate 
valve jobs 


CHAPMAN LIST 960 


You'll find more Chapman List 960 valves on more 
jobs than other small forged steel gate valves. 

For standing up and keeping maintenance costs 
down it’s tops, by far, on the valve man’s preference 


list. The reasons are sound and several. 


Wedge gate faces are super hard .. . hardened to 
800 Brinell by Chapman's exclusive Malcomizing 
process. They won't... they can’t seize or gall. 
Easily replaceable seat rings are hardened stainless 
steel. Wear on seating surfaces is brought to a 
minimum. Bolted follower on the outside screw rising 
stem type has no exposed threads on its yoke 


. nothing that’s easy to corrode. 


Made to take .. . and stand up under . .. pressures 
from 380 psi at 1000" F. to 2000 psi at 100° F. 

(For higher ratings use Chapman List 990 valves.) 
Sizes from 14” to 2” in many different alloys. 

You can have either rising stem with yoke or rising 
stem with inside screw. And, depending upon your 
needs, the Bonnet joint is either ground metal-to-metal 


or gasketed. 


Catalog 10 has full information. It's required reading 


for men interested in valves. Write for your copy today 








THE 


CHAPMAN 


VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASSACHUSETTS 


For more data on advertised products, use Reader Service Cards, last page 

















Crampons prevent slipping 
on mountain ice, but 
















































































































Pattern one-half actual size 


every step is a SAFE step 


on low cost 











AW. SUPER-DIAMOND 


ECONOMY ROLLED STEEL FLOOR PLATE 

















Where foot safety—with economy—is a must, specify A.W. 
Super-DIAMOND. Secrets of SUPER-DIAMOND’s anti-slip protection 
are the raised diamond-shaped steel figures. Alternately spaced 




















at right angles and correct distances, these raised figures provide 








safe, foot-gripping friction from any angle of approach. 





SupER-DIAMOND is tough, rolled steel floor plate—can be 





fabricated with ordinary shop equipment — presents no matching 








or waste problems—cleans and drains rapidly. Use it structurally, 








as an overlay or complete flooring 
No other floor plate can match A.W. Surer-D1AMonp’s safety, 
durability and easy maintenance at so low a cost. 




































































EEL FLOOR PLATE 


so 
a gem of a flooring.” 





“The diamond in the rough 33. 























ALAN WOOD STEEL COMPANY For plants where oil 


water and grease raime 








Conshohocken, Pa 





special problems of slip 








Please send A.W. Suren-Diamonn Booklet SD-8 ping accidents, we suggest 








a check on the special 
mae qualities of A.W. Avanrtt 









































Pith the world’s only abra 

Company sive rolled steel flooring 
ompe 

Addreus 

City Jame State 











Other products: A.W ALGRIP Abrasive Rolled Steel Floor Plate — Plates — Sheets 
Strip—(Alloy and Special Grades) 











Who's Building... 


to build an acrylic-fiber plant came after 
the announcement that American Cyana 
mid would expand production of acryloni 
trile at its Fortier plant near New Orleans 





Humble Oil & Refining Company 
will add a third unit to the catalytic 
cracking capacity of its 282,000-barrel-a 
day refinery at Baytown, Texas, The new 
cracker, due to be completed in about 18 
months, will have a daily capacity of 
55,000 barrels. The refinery’s two existing 
catalytic crackers are of similar capacities 





B. A. Shawinigan, Ltd., is expanding 
its plant at Montreal East to increase the 
production of phenol by 50 percent. Work 
on the expansion has been started ind 
the project is scheduled for completion in 
early 1957 





The Dow Chemical Company has 
exercised its option to purch ise a 1/700 
acre tract along the Mississippi River be 
tween Baton Rouge and Plaquemine, La 
The tract will be used as the site for a 
$20-million plant which is expected to 
turn out a number of organic chemicals 





The Texas Company has started up 
a new catalytic-reforming unit at its | 
000-barrel-a-day refinery at Casper, Wyo 
The unit, a 4800-barrel-a-day Platformet 
was engineered and constructed by The 
Fluor Corporation, Ltd 

The tenth new catalytic reformer to be 
installed at Texaco refineries under a $ 
million expansion program, the unit brings 
the company’s total reforming capacity to 
105,500 barrels a day 


The British American Oil Com- 
pany, Ltd., has awarded the contract 
for construction of new crude-processing 
facilities at its Clarkson, Ont., refinery 
The new facilities, to be installed by The 
Canadian Kellogg Company, Ltd., will 
add some 40,000 barrels a day to the re 
finery 's present 21,500-barrel-a-das ca 
pac ity 

The new crude-distillation equipment, 
which ts expec ted to cost about $5, 00, 
O00, is in addition to the 10,000-barrel-a 
day catalytic-reforming unit under con 
struction at Clarkson, This expansion is 
part of the companys estimated $56 
million budget for 1956 


Denver Research Institute has 
aw irded a contract to Stearns-Rover 
Manufacturing Company for construction 
of a shale-oil pilot plant which will de 
velop a process developed by Aspengren 
& Company of Stockholm 

The Swedish firm has granted 1 »S 
rights to its process to Oil Shale ( orpe 
ration, a Los Angeles concern, which 
signed a $250,000 contract in Januar 
with Denver Research Institute to experi 
ment with the process. (See PerTroLeum 
Reriner, February 1956, page 187 

he plant, to be built in Denver, will 
process a ton of shale an hour. The re 


earch institute has been operating a pre 
pilot-plant model in its laboratories. It has 
i capacit ol UU pe inds of oil shale in 
hour 


Odessa Butadiene Company }. 
warded the contract for design, engineer 
ing and construction of its proposed buta 


diene plant near Odessa, Texas Phe 





240 For more data on advertised products, use Readers’ Service Cards, last page 
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we'll put 


the plant 
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N fact, McKee'’s fifty years of experience in designing and build- 
ing plants for major industries can be a valuable help to you in 


selecting the site. 


And McKee can undertake the entire project from preliminary studies 


to completed plant, ready for initial operation, under a single contract. 
y 


You'll find physical evidence of the excellence of McKee engineer- 
ing and construction in successfully operating planes all over the 
world. If you want your new plant designed and built to earn a 


profit call in McKee. 


Arthur G. McKee & Company « Engineers and Contractors 


Headquarters: McKee Building ¢ 2300 Chester Avenue « Cleveland |, Ohio 
Offices: New York, N.Y. @ Union, New Jersey @ Washington, D. C, 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





Who's Building... 


contract, which went to The 
on, Lad., calls for an 


50,000 


Fluor Cor 
installation 


tons a 


porat 
prod ice about 
butadiene 

will be | 
cheduled 


icilities will 


Construction started in mi 


surnmer and 1s to be completed 
in 1957. I 


venation 


include a dehydro 
the Houdry 


to butadiene 


section using process 


to convert butane ind a puri 


fication section using the Esso ( \ A 


process 


International Synthetic Rubber 
Company, Ltd., is a new British com 
pany organized to build a synthetic-rubber 
plant with an £0,000 
to 50,000 plant, to be 


annual capacity of 


T he 


Southampton, will be 


tons a year 
near 
1957 
It will be 
Firestone 
Dhe 
i British company 
Ltd 
Compagnie 


Michelin 


completed in 


owned by two U.S 
lire & Rubber ¢ ompany 
lire & Rubber ( ompany 
Dunlop Rubber Com 
French 


concerns 


and 
C,oodyear 


pany and a 


manulacturer, 


General des Establisserments 


The Standard Oil Company (Ohio) 
is due to start construction 
pacity of its Elmore, Okla., gasoline 
from 14 to 355 Mmef. a The 

will the plant $ output from /000 
to 10,000 gallon 


ncTreAsSINg Ca 
plant 
day project 
Increase 


of natural gasoline a day 


Lake Charles Chemical Corpora- 
tion, a new company planning to build a 
delayed-coking and calcining unit at Lake 


The Fluor Corpora 
to handle 


Charles, has awarded 
Ltd., a 
in ind construction 

The unit, planned for a daily capacity 
of 10,000 barrels, will be built adjacent to 
Continental Oil Company's Lake Charles 
refinery ind it will be operated as an in 
tegrated part of the refinery 


tion contract engincer 


The project, to be started in September 
will take about a year to complete It 
expected to total of $6,250,000 

Coking equipment will consist of a frac 
tionator, heater, coke drums, gas compres- 


Sor 


cost a 


iliaries, together with decoking 
dewatering coke-storage 
facilities for coke 
Included in the calcining will be a 
coke crusher, raw coke 
calciner dust 


and aux 
equipment, and 


reas, and moving 
unit 
feed hopper, rotary 


cooler, collector, 


conveyor 
ystermm and storage silos 

Cities Service Oil Company, which 
will operate a natural-gasoline 
built the Roberts 
County, Texas, 
for 


plant to be 
Ranch in Midland 
announced that the 


Delta 


on 
has 
contract construction went to 
Engineering Company 

Lease the jOInINE 
in construction of the plant, which ulti 
mately will process 50 Mmcef., of 
turning 


holders on ranch are 
gas a day 
225,000 gallons of natu 
liquid Initially, the plant 
operate at a 5 Mmef. a 


capacity of 25 


’ 


out some 


ral-was will 


day 


Potasse & Engrais Chimiques 
(P. E. Cc.) has awarded the contract for 


design and construction of an 
granulation plant at Grand-Cou- 
The French company pr ked i 
Belgian concern, Societe Belge de L’ Azote 
et des Chimiques Marly 
S. B. A to do the granula 
tion plant will be based process de 
veloped by S. B. A 


ammonium 
nitrate 
ronne 
Produits du 
J he 


on a 


work 


The M. W. Kellogg Company is th 
second company to the Site to 
build a plant in the petrochemical cente1 
Phillips Petroleum Company is developing 
the Houston Ship Channel. The other 
company is Celanese Corporation of Ame 
ic 


acquire 


on 


i 

Both companies are planning units for 
the 
Celanese 


manufacture of polyolefin plastics, 
started 


out 


and 


already has construction 


on facilities to 40.000 


nearly 
year of polyolefin resins 
the has entered a 


agreement Phillips looking 


turn 
pounds i 
Rach of 


licensing 


companies 


with 


toward production of plastics by a Phillips 
owned Phillips will 


material 


addition, 

provide ethylene as a raw 

( elane 
Phillips 


channel to 


process, In 


plant 

bought 
subdivide ind 
plant sites. Th 


spur dev 


950 acres 
other 
companies OmMpal 
hoping to clopment olf the area 
into a center of petrochemical manuta¢ 
turi 

Construction and des the ( 
handled y I 


It is due 


elanes 
Braun & 
completed 


plant being 
Compan 


in 195 


Chemoil Corporation is a 

pany bu ld i 

() OOO-barrel-a-day capacity neal 

leans. Construction of the 
cost about $20 n 
18 months 


new com 
planning to refinery ol 
New Or 
expected 


start 


plant, 
llion, is due to 


Petrochemicals, Ltd., a Royal Dutch 
Shell (;roup affiliate has started work 
exten ts Partington, England, plant 
lities full 
include a plant 
tons of ethylene 


on 


on of 


New fac ted to be tn 


exper 


1958 


op 
eration by will 


y OOD 


mid 


ior making about 


oxide i ear 

The plant will use a 
by Shell Development ( 
| S for direct « 
ethylene 

\ new nt for 

de to ethanolamines 
it Partington ¢ 
tional « 
col ind 


under 


worked out 
the 


italytic oxidation of 


process 


ompany in 


ethylene 


into Operation 


converting 
went 
irly this year ind 

vlycol ether polygly 


surtace-active ig 


ipacity for 


non-10onk ents 
construction 

When the direct oxidation plant is com 
pleted, the existing oxide 
ised 


duction ol 


ethylene 
the 


propylene oxide 


plant 


will be to expand company's pro 


Esso Research and Engineering 
Company is to build three new struc 
them a five office build 
arch center in Linde n, N J 
two buildings 


tures, one ol story 
ing, at its 


The other 


for company 


rese 
will be 1 Yara 
vehicles and a storehouse 





Construction BOX SCORE 


REFINERIES, NATURAL GASOLINE AND PETROCHEMICAL PLANTS 


COMPANY Plant Site Project 


RAST 
Air Reduction ve Oxygen Pit 
X Vinyl Acetate 
Monomer Plt 
Aer ’ 


Yorktown, Va 


*Americar l \ kK 
Rubber 

Ashland Oil & Catlettsburg, 
tefining Co kh 

Atlantic Ke 


Atlantic Refining 


*( 


Philadelphia 

slilornia © Perth Amt 
N.J 

Commerce Oil Ref Portamoutt Refinery 

Cat. Cracking 

Crude Units 


Daily 
Capacity 


Estimated 
Cost 


000.000 | 


35,000 bbis 


sik ODM Ar 


proved 


0,000 bbls $30,000,000 Plat 


25,000 bbls 


40,000 bbia, 


Probable 


Completion 


Licensor Engineering Contractor 














Longer Lasting 


ALOYCO 


VALVES 





When a refinery has to shut down for a 
replacement or repair—that's the time when 
action and know-how count. 


The special spiral fin unit here shown had to be 
built over a week-end to get a large 
oil refining plant back on stream. 


Such repair and replacement work has added to the 
fine reputation Sun Ship has won through 
years of service in the construction of oil 


refining and chemical equipment of every kind 


oui 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 





For more data on advertised products, use Readers’ Service Cards, last page 





COMPANY 


Plant Site 





Escambia Bay 


Chemical Corp 


Escambia Bay 
Chemical 
*Esso Standard 


Pensacola, Fla 


Pensacola, Fla 


Easo Standard Oil Co. | 


Easo Standard 
Esso Standard 


Frontier Oil 
Refining 

General Aniline & 
Film 

B. F. Goodrich 

Gulf Oil 


Gulf Oil 
Hercules Powder. 


Heyden Chemical 
Kentucky Hydro- 


carbon 
Ketrona Chemical 


*Koppers 


Monsanto Chemical 


Northern Chemical 
Industries 


Pennsalt 


Everett, Maas 
Linden, NJ 


Linden, N. J 

Linden, N.J 

Tonawanda, 
Y 


Linden, N.J. 


Louisville, Ky 


Philadelphia 


Philadelphia 


Parlin, N.J. 


Fords, N J 
Maytown, Ky 


Tarrant, Ala 


Woodbridge, 
N.J 


Springfield, 
f 


Petroleum Separating | 


Pontiac Eastern 
Corp 

Procter & Gamble 
Mfg. Co 

Reichhold Chemical 


Seminole Oi! 
Sinclair Refining Co. 
Secony Mobil 


Socony-Mobil 
Bocony Mobil 
Socony Mobil 
Southern Nitrogen 


B8pencer Chemical 
Stauffer Chemical 


*Stauffer Chemical 
Btauffer Chemical 


The Texas Co 
The Texas Co 


Thompson Chem. 


Tide Water Oil 
*United Refining 


Nass 


Searsport, Me 


Calvert City, Ky 

Bayonne, N.J 

Hattiesburg, 
Miss 


Chic ago, Ill. 


Tuscaloosa, Ala 


Fort Pierce, Fla 
M arc us Hook, Pa 
Paulsboro, NJ 


Paulsboro, N.J 
Brooklyn 

Buffalo, N. Y. 
Savannah, Ga 


Vicksburg, Miss 
Louisville, Ky. 


| La Moyne, Ala 


Mobile, Ala. 


Westville, N.J. 
Westville, N.J 


North Dighton, 
Mass 


Wilmington, Del 
| 


Warren, Pa 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Daily 
Capacity 


Estimated 
“ost 





Ammonia, 
Nitrogenous 
Fertilizer Ph: 

Polyvinyl-Chio- 
ride Resin 

Powerformer 

Convert Blend- 
ing Syst. to 
Sem:- Automatic 

Hydroformer 
Ethylene Pit. 


| Cat 


Reformer 


Ethylene Oxide 
Ethylene Glycol 

| Syn. Rubber 
Visbreaker 

| Cat. Reforming 
LPG | 
Alkylation | 

Gulfining 

Polyethylene 


Pentaerythritol 


Ethane Pit 


Ammonia 
Nitrie Acid 
Nitrate of 
Ammonia Pit 
Polyethylene 


Ine. Polyvinyl 
Chloride Re- 
sins Cap., | 
Nitric Acid Pit 
Ammonia 

Nitric Acid | 
Nitrogen Solu- 
tions | 
Organic-Fluorine 
Crude Skimming} 
Refinery 


Hydrogen Pit 


Sulfurie Acid 
Pit. 
Refinery 
Crude Stills 
Hydrodesul- 
furization 
Sovaformer 
Sovaformer 
Sovaformer 
Ammonia, Nitric 
Acid, Nitrogen | 
Solutions, Am 
monium Ni- 
trate, Urea 
Addi. Nitrogen 
Carbon Tetra- 
chloride, 
Chloroform, 
Methylene 
Chionde, 
Hydrogen 
Chloride 
Sulfur Recovery 
Carbon Bisul- 
fide Pit. 
Hydrotreater 
Vis- Breaker 
Ine. FCC Cap 
Ine. Vacuum 
Pipe Shell Cap 
Polyviny] 
Chioride Pit 
Refinery 
CC Gas Re 
covery; Cat 
Poly; Treating 





MID-CONTINENT 
Allied Chemical & 
dye 
*Anderson-Prichard 


Calumet Nitrogen 
Products Co 
*Century Refining 


Cities Service 
Cities Service 


Cities Service Oil 


*Continental Oil 


Cooperative Refinery 


Cooperative Refinery 


Derby Refining 


| Coffeyville 


Toledo, Ohio 


Cyril, Okla 


Hammond, Ind 


Garden City, 
ana 
Ponca Cit 
Wichita, Kans 
Ponea City, 

Okla 
Pe nca ( 


Kan 


Coffeyville, Kana 


Wichita, Kan 


| 


Polyester 


Cat. Crker 
Fractionatior 
Light-Ends 
Recovery; 
Revamping 
Ammonia Nitro 
gen Fertilizer 
Cat Reformer 


, Okla.) Rexformer 


Revamp Gaso 
Pit 
Increase Ref 


Cat Reformer 
Revamp Cat 
Cracker 
Platformer 
Unifiner 
Delayed Coker 
Hydredesul- 
furizatior 
Revamp Crud 





30,000,000 Ibs 
yr 
7,200 bbls 


20,000 bbls. 


6,000 bbls 


22,500 bbls 
24,000 bbls 
1,000 bbls 
2.800 bbls 


| 36,000 bbls 


30,000,000 Ibe 
yr. 
25,000,000 Ibe 


yr 
50 Mmef 


30,000,000 bbls 


yr 
26,000,000 Ibe 
yr 


| 60 ton/yr 


125 tons 
60 tons 


15,000 bbls 
12,000 bbls 


100 tons/day 
15,000 bbls 
120,000 bbis 
22,000 bbls 
22,000 bbis 


9,000 bbls 
250 ton 


} 


6,500 bbls 
13,300 bbls. 
6,500 bbls 
10,000 bbls 


130,000 bbls 


| 2,500 bbls 


300 Tons 
500 bt 


6,000 bbls 


10,000 bbls 


11,000 bt 
4,500 bbis 


5000 bbla 
3000 bbls 
5,440 bbls 


$25,000,000 
$3,100,000 


$2,120,000 


$2,000,000 
$8,000,000 


| $2,500,000 
$2,500,000 


$10,000,000 


2,000,000 


$9,000,000 


} 


$15,000,000 


$1,000,000 


$16,000,000 
$12,700,000 


$14,000,000 


$800,000 
$1,300,000 


| $1,000,000 


| $100,000,000 
| 


$2,000,000 


$3,000,000 
$1,200,000 


$450,000 


$450,000 
$1,250,000 


$45.00 


Status 


{ omplete 


{ omplete 


h-ngineering 

Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 


Designing 


Planning 
Complete 
Planning 
(omplete 
Under Constr 
Under Constr 
Planning 


Planning 


| Complete 


Under Constr 


Complete 
Under Constr 
( ompleting 
Under Constr 


Under Constr 


Under Constr 
Under Constr 


Under Constr, 


Engineering 
Under Constr 
Under Constr 


Planning 


Under Constr 
Under Constr 


Engineering 


( , 
wn plete 


Engineering 


Probable 
Completion 


1054 


ird Qtr 


1956 


Mid 1957 
Late 1056 
Late 195¢ 
Karly, 1957 


March, 1957 


Karly 1957 


Texaco 
Du Pont 


March, 1957 


Oct, 1956 


Jan., 1957 


1956 


dept., 1056 
Oect., 1956 
4th Qtr., 1056 
4th Qtr 


1956 


End, 1956 
4th Qtr. 1956 


Licensor 


Engineering 


Blaw Koos 


HKadger 


kaso RAI 


Foster Wheeler 
AW Badger 
Div 

Blaw Knos 


3DC 


Staff, Girdler 
Staff 

Procon 

Gaull 

Parsons 
Gulf, Kellogg 


Fluor 


Oirdler 


basco 
Parsons 
Foster Wheeler 


Foater Wheeler 
Hechtel 


McKee 


| Girdler 


Braun, Kellogg 
Pro 


con 


Contractor 


Chemteo 


Blaw Knox 


Badger 


Staff 


Foster Wheeler 
SAW Badger 
Div 

Blaw Koos 


Girdler 
(ataly tic 
Procon 


Parsons 


Kellogg 


Fluor 


Koppers 


Fluor 

Cirdler 
Cirdler 
Girdler 


l'reeo 
Fluor 


Oirdler 


Parsone 
Foster Wheeler 
Fouter Wheeler 
Hechtel 


McKee 
Ciirdler 


Persons 


Parsons 


T reco 
Treeo 


‘ atalytec 


Procon 


Fluor 
taff 


Proeon 








REFINERY AND OTHER PLANT CONSTRUCTION—Continued 









Estimated Probable 

































































































































Cost States Completica Lecenser Engineering Ceontracter 
Derby Oi. Wichita. Kans Ultraformer 2500 bbls Complete Standard-Ind Pritehard 
Dow Chemical Pevely, Mo | Polystyrene Pit Under Constr Fall, 1956 
"DX Sumray Dunean, Okla Ine. Cat. Ke 13,000 bbl } 
former Planning Fall 1957 
Pretreater 5,000 bble 
Hydrogenat ior 10,800 bbl 
*D-X Punra I ‘ Cat Reformer 12,000 bbls 
| Hydrogenation 12,000 bbl Under Constr 
| Alkylation 2,500 bbl 
Butane-lso 1,500 bt 
| merization 
Firestone Tire Akron, Ohio Expand Syn. 135 percent Planning 
Rubber Pit | 
*Goodrich Chemica! Avon Lake, Ohio| Add. Polyviny $5,000,000 Under Constr March, 1957 Girdler Girdler 
| Resins, Plastic 
Compounds 
Goodyear Bynthetic Akron, Ohio Copolymer bx; 27,000 tons/yr $2,500,000 Planning Jan., 1957 
Rubber j | 
Hercules Powder Loumana, Mo Formaldehyde 100,000,000 , Under Constr. | Late 1956 
Pit lba./yr | 
Pentaerythritol 24,000,000 lbs Under Constr Late 1956 
Pit yr 
Hercules Powder Louisiana, Mo Methanol Pit 7,000,000 gal./yr 2,000,000 Planning | 
Indiana Farm Bureau | Mt. Vernon, Ind.) Platformer 3,000 bbla Under Constr | Aug., 1956 UOP Sweco Sweco 
Coop. Unifiner 2,100 bbis Under Constr. | Aug., 1956 UOP | Sweco Sweeo 
International Re Wrenschal Cat. Reformer 2,800 bbls $1,500,000 Under Constr Fall, 1956 hsso Parsons Parsons 
neries Mion 
*Lakeside Refining | Kalemazoo, Cat Reformer 1,000 bbls $200,000 Under Constr Aug., 1956 Litwin taff 
Mich 
Leonard Hefineries Alma, Mich Cap. Increase 14,000 bbls Under Constr. 
Leonard Kefineries Alma, Mich. Ultraformer 3,000 bbis Under Constr td. (Ind Parsons Parsons 
Hydrofiner 5,200 bbls Under Constr. Pritchard Pritehard 
*Mid-America Refining) Chanute, Kans Crude & Crack $50,000 Under Constr Aug., 1956 Litwin Staff 
ing Unit Re 
vamp 
Midland Co-op Cushing, Okla Platformer 3000 bbls $650,000 Complete UOP UOP Procon 
Naph Bol Kefining Muskegon, Cat. Reformer 6,000 bbls Planned 
Co Mich 
National Coopera McPherson, Alkylation 1400 bbls $1,200,000 Under Constr Oct., 1956 UOP Treec Treeo 
tives Kans 
*National Petro Tuscola, | Mod. Ethyler Under Constr 1957 &W Badger 
chemical Unit D 
Olin Mathieson Olin, Ind Cellophane Pit 1956 
Pana Kefining Co Pana, lil Modernisation +1,600 bbls $900,000 
*Petroleum Specialties) Flat Rock, Mich.! Visbreaker 3,000 bbls 250,000 Planning Litw 
Phillipe Petroleum Kansas City Expan, Lube Pit. 20 percent Under Constr sll 1956 e 
Phillips Petroleum Kansas City, Catalytic Re- 16,000 bbis $5,400,000 Complete U.O.P Procon, Pt s | Procon 
Cannas former 
Prime Oil Co Calumet City, 10.) Retinery 15,000 bbis $10,000,000 Planned 
Procter & Gamble Kansas Cit Hydrogen Pit Engineering int Qtr., 1957 Girdler Girdler 
Kan 
The Pure Oil Co Lemont, Ill Cat. Reformer Planning 
R4aJ O&K Princeton, Ind. | Thermal Poly 1800 bbis Planning UOP 
Signal Oil & Gas Healdton, Okla Pit. Additions | $1,000,000 Under Constr. Aug., 1956 Hudson 
Binelair Refining Co Ki. Chicago, Ind.) Crude Unit Complete 
*Hocony Mobil Kast St. Loui Sovaformer 12,000 bbls Planning Early, 1957 Fluor Fluer 
Pretrester 16,000 bbls Planning Karly, 1957 Fluor Fluor 
Bocony Mobil E.. Chieago, Ind.| Sovaformer 9,000 bbls Complete Reaee Nenneal 
Bocony Mobil Trenton, Mich Sovaformer Complete Bechtel Bechtel 
Boeony Mobil Kast Chicago, Alkylation Complete Kellogg Braun 
Ind Crude Unit 30,000 bble Complete 
*Standard-Indiana Whiting, Ind Ultraformer 21,000 bt Under Constr td. (Ind Parsons Parsons 
No @ 
Standard Indiana Whiting, Ind Dewaxing 5,000 bbl Foster Whee Foster Wheeler 
Btandard-lndiana | Whiting, Ind Ultraformer 14,000 bbls Complete Standard-Ind Parsons Parsons 
Btandard-Indiana Wood ew, I. | Coking Unit 8,500 bbls Planning 1057 
Btandard-Indiana Sugar Creek, Alkylation 1,800 bbls, Under Constr Early, 195 Foster Wheeler Foster Wheeler 
Mo 
*Standard (Ohio Poledo, Ohio Refinery Ex; 160,000 bi $40,000,000 Engineering Late 195 K gu Ke 
*Standard (Ohio Imore, Okla Exp. Gasoline 12k Mmef Under Constr 
Pit 
Btandard (Ohio) Cleveland, Ohio | Ultraformer 11,000 bbls $4,400,000 Complete Standard-Ind Fluor Fluor 
Bt. Paul Ammonia Pine Lend, Ammonia Pit 200 tons $15,000,000 Complete Texaco Lummus Lummus 
Products Co Minn 
Bun Oil Toledo, Ohio Alkylation 1,300 bbl $1,200,000 Complete Texaco taff stalyt 
Bunray-Midconts Moore, Okla Exp. Gaso, Pit $275,000 Complete taff 
nent 
The Texas Co Lawrenceville Ine. Vacuum 8,500 bbl Under Constr ith Qtr., 195¢ 
NJ Pipe Still Cay 
Ine. FCO Cay 2,000 bbls. Under Constr ith Qtr., 195 
The Texas Co | Lockport, [ll Alkylation Pit 1,000 bbls Complete Staff McKee 
8. C1 luseola, Ul Isomer of 10,000,000 Ii Under Constr 
Sebracic Acid yr 
Vickers Petroleum | Potwin, Kane Reformer Planning 
Cat. Poly Planning 
Wisconsin Oil Re Sheboygan, Wis. | Vacuum Unit 2,500 bbls Planning Koch 
fining Co 
SOUTHWEST 
*American Cyanamid Avondale, La Acrylonitrile PH $25,000,000 Under Constr 1958 
Arkanaas uel Oil Carthage, Texa Reformer, Feed 000 bbl Complete UOP 
Preparation 
Atlantic Refining Pt, Arthur, Tex. Catformer 15,000 bbl Part of Engineering Mid 1957 Atlantic aw-K kK 
$11,500,000 
| Program 
*Atlantic Refining Crane, Texa Gasoline Pit 15 Mmef Engineering 
Hureau-Mines Exell, Texas Helium Pit $6,000,000 Planning tearns-Roger 
| Kureau- Mine 
Hay Petroleum Chalmette, La Ref, Expar lo 26,000 bbl $1,850,000 Complete UO! 
Carbide & Carbon eadrift, Texa Kthylene Oxide Po 200,000,000 Planning 
bxy r 
*Carbide & Carbon... | Seadrift, Texa I Ethylene lo 65,000,000 Planning 
(alyool Cay ae 
*Celanese Houston Polyolefin Ref Lieensed wh PI 
*Celanent | Bishop, Texa Pit. expan ) Percent Under Constr , 
Cities Service, et al Midland, Texas | Nat. Gaso, Pit 50 Mmef Under Constr March. 195 Delta D 
Coaden Pet Big Spring, Tex.| Rexformer 3000 bbls $2,500,000 | Complete vUOP Proe | 
Revamp Cat | 13,000 bbls $1,000,000 Under Constr Jan., 1957 UOP Coaden Coaden 
Cracker 
Btyrene Pit 20,000,000 Ibe $3,000,000 Under Constr Fall, 195¢ Badger M‘¢ Badger M 
} yr 





Construction Boxscore Continued on Page 238 
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BALDWIN-HILL Mono-BLOcK 


helps cut down maintenance time on Esso 
Standard Oil Catalytic Cracker No. 1 
at their Bayway Refinery 







j 


































@ The light weight, ease of handling, cutting and shaping speeds 
application of B-H Mono-Block. 

@ This one block covers the full range of temperatures up to 
1700° F. No need for two insulating blocks for low and high 
temperatures. 


@ “Waffle” surface helps application of B-H Super Powerhouse 
insulating-finishing Cement without use of wire mesh base. 


@ Felted structure yields to surface projections and irregularities; 
easily impaled on studs, 


BALDWIN-HILL COMPANY 


707 Breunig Avenue, Trenton 2, N. J. 


Huntington, Ind. Kalamazoo, Mich. Temple, Texas 


9S See our 
catalog in 


Sweet's Plant 
‘ Engineering File or 
write for a copy. 








B-H Mono-Block in 
thicknesses from 1” 
to 4” applied to 
high temperature 
lines 14” diameter 
or over and to high 
temperature vessels. 
Finally coated with 
B-H Super Power- 
house insulating- 
finishing Cement. 


COMPLETE LINE OF BALDWIN-HILL INSULATING PRODUCTS 
B-H Mono-Block B-H Super Powerhouse Cement _B-H No. 100 Pipe Insulation 


B-H Blanket B-H No. | Insulating Cement B-H 85°/, Magnesia Insulation 
B-H Koldboard B-H No. 52 Asbestos Cement B-H Calcium Silicate Pipe Insulation 
B-H Bond-Tite B-H Spun Felt Insulation B-H Mono-Kover Pipe Insulation 





B-H Weatherseal B-H Fine-Fyber Felt Insulation B-H Spun Mineral Wool Fill 
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COMPANY 


enone a 
Corpus Chriati 
Refining Co 
*Dethi-Taylor Oi 
Diamond Alkali 


*Dow Chemical 


*Dow Chemica 


*Du Pont 

Eastern States 
Petroleum Co 

E) Paso Natural Gas 

KE) Paso Natural Gas 


Products 
* Kano Standard 


*hku Cort 

Firestone 

* Firestone 

Firestone Tire 

General Petroleum 

General Tire 

Goodyear By nthetic 
Kubber 

Grace Chemical 

Gaull Natural Gas 

Gulf Oi 

Gulf Oi 


Gulf Oi 


J. M. Huber 

*Humble 

Ingram Oil & Ref 

*Kellogg 

Lake Charles 
Chemical 

Magnolia 


Magnolia 


Meliride Refining Co 

MidSouthChemical 

Monsanto 

North American 
etro 

Northeast Texas 
Chemical Co 

*Petroleum Chemica 

Petroleum Chemicals 


Petro-Tex Chemical 


Phillips Pet 


Phillips Petroleum 
*Phillipe Chemica 


Phillips Petroleum 
Phillips Chemica 


Phillips Chemical 
Phillips Chemical 


Phillips Chem 


Plant Site 
yan Christi, 


Texas 
Corpua Christi 


Houston 
Baton Rouge 


Freeport, Texas 


Orange 
Houston, Texas 
Odensa, Texas 
El Paso, Texas 


Jaton Rouge 


Baton Rouge 

Orange, Texas 

Orange 

Lake Charles, 
La 

Lake Charles, 
La 

Odensa, Texas 
Houston 


Baton Rouge 
is 
Caddo Parish 


a 
Port Arthur, 
Texas 
Arthur, Tex 


Port Arthur, 


Texas 


ger, Texas 
Kaytown 


Meraux, La 
Houston 
Lake Charles 
La 
Beaumont, Tex 


Heaumont, Tex 


Port Browns 
ville, Texas 
Lake Charles, La 

Luling, La 

Corpus Christi, 
Texas 

Kast Texas 


Lake Charl 
Lake Charles, 
a 


Houston 


Sweeny, Texas 


Andrews, Texas 
Andrewa 


Crane, Texas 


Grull Coast 
Sweeny, Texas 
Pasadena, Texas 


Phillipa, Texas 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 
Modernization &| 13,000 bbls 
Expansion 
g Plat- 
rming 
Perchlorethy 
lene Exp 


Unifin 10,500 bt 


f 


5O percent 


Organi 
Chemicals 


Acet 


Ethylene Oxide 
Methy! Cho 
ride, Glycerine 
Glycol, Per 
chloro Ethylene 
and Styrene 
Exp. Polyethy 
lene F ae 
Coking Pit 13,000 bbls 
Butadiene 137 to 
Alkylation 


lene, 

diene Expan 
Wax, Lube O 
A vgas 
Vinyl-Chloricde 
Monomer Pet 
Sutadiene Pit 
Styrene 
Kxpand Synth 
Rubber Pit 
Anhydrous Am 
mona 
Copolymer Pit 
Copolymer 
Lxpansion 
Polyethylene 


40,000 tons/yr 
75,000 ton/yr 
1150,000 ton 


100,000 tons 


40,000 ton/yr 
200,000 tons 


50,000,000 Ibe 
r 
Gasoline Pit 20 Mmef 


Two Gulfiners 45,000 bbh 
Ine. Ethylene 
Fac 

Inel. Alkylation 
Cap 
Polymerization 
Ine 

Crreasemak ing 
Packaging 
ludge Decom 
poser 

ulfur Re 
covery Ine 
Furnace Black 


3,300 bbls 


2,500 bbls 


125 tons 
60 tons 


20-30,000,000 
lbs. /yr 

Inc. Butadiene 16,000 ton/yr 
Cap 

Cat Reformer 
Polyolefines 


3,000 bbls 
Coking, 10,000 bbls 
Caleining Unit 

PCC Unit 27,800 bbls 
Sovaformer 20,000 bbls 
Light Hyder 26,000 bbl 
carbon Frac 
tionator 

Exp. Crude 
Distillation 
Lube Blending 
& Packaging 


15,000 bt 


Ref. Expan 112,500 bbls 
Ammonia P! 
Adipio-Acid 
Refinery 
Cat. Reformer 
Chemical and 
Fertilizer Pit 
Anhydrone Am 


2,000 bbls 


100,000 tor 


Lr 4 
Butadiene Pit, 
xpansion 

Butadiene 
Expansion 

Nat, Gas. Liquic 
Fractionation 
H. F. Alkylation 
Gas Cracking 
Facilities 

Nat. Gaso. Pit 


179,000 ton 
145,000 tons 
30,000 bbls 


2,000 bbls 
5,500 bbls 


80 Mmef 

. Pet {tor 
Nat. Gaso. Pit 50 Mmef 
Carbon Black 64,000,000 | 


r 


Ethylene 329,000 Ibe 


Polyethylene $01,000 Ibe 


Exp. Copolymer 
" 


yr 


yr 


$1,200,000 


Part of 
$20,000,000 
$45,000,000 


$4,000,000 


$20,000,000 


$40,000,000 


$12,500,000 


$8,000,000 
$9,000,000 


$18,000,000 


$1,000,000 


$6,250,000 


$2,500,000 


$1,000,000 


$1,250,000 


$4,300,000 


$1,000,000 


$12,357,000 


$31,525,000 


Status 


Under Constr. 


Planning 
Projected 
Des gning 


Planning 


Under Cor 
Engineering 
Planning 
Engineering 


Planning 
Planning 


Under Constr 
Under Constr 
Under Constr 
Considering 
nder Constr 
nder Constr 
nder Constr 
ngineering 
onsidering 
Planning 
Under Constr 
Complete 
Licensed 
Planning 
Under Constr 
Under Constr 
Complete 
Planning 


Planning 


Planned 
Planning 
Under Constr 
Under Constr 
Planning 
Under Constr 
Under Constr 
Under Constr 
Under Constr 


Pianning 
Under Constr 


Under Constr 
Completing 


Under Constr 


Planning 
Under Constr 
Under Constr 


Under Cor 


Probable 
Completion 


Houdry, Esso, 


J aac 


Spring, 1957 
Karly 1958 
Fall 1957 


July, 1957 
Jan., 1957 
Mid 1957 


Phillips 


Summer, 1956 Gulf 


Monsanto 
Sonneborn 


Early 1957 
Ph 


Late 1956 


Late 1956 


Late 1956 


Late 1956 


Atlantic 


1956 
Late 1956 
195¢ 


Dec., 1956 


Licensor 


Contracter 


Engineering 


Constr 


Constr 


Fluor Fluor 


Blair Knox 


Fluor Fluor 


Gulf, Kellogg Kellogg 


ilf; Kellogg Kellogg 


Gulf; Procon Procon 


Summer Sollitt Summer Sollitt 


Leonard Leonard 


SWECO 
Fluor 


Socony Mot 
ocony Mobil 
Owner & Fluor 


Owner & Bechte 


Owner & 
Summer 


Soulitt 


Fluor 
Bechtel 


SAW Badger 
Div 


Phillips: S&W S4W, Badger 
Badger Div Div 
Phillipe Farnsworth & 


Chamber 


Construction Boxscore Continued on Page 240 
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How 


For thermafor 
catalytic cracking units 
Stainless Steel 


resists 860° F., 
15 psig oil vapors 


different refineries would be linings are also made from Staink 


without Stainless Steel! And how Steel. These are decisive steps to re 
much more they would cost to ope duce the continuing high cost of re 
rate! Almost every time you find a finery plant corrosion 


high 


temperature, corrosive situa When buying Staink Steel, re 


tion, you find lots of Stainle Steel member that United States Steel 


In the unit shown here, the reactor offers the widest range of sizes, grade 


chamber is lined with 4" type 410 and types. Selection is easy, and you 
Stainless. Reactor internals, bubble can be sure of service-tested USS 


Caps 


El Dorado, Arkansas refinery of Lion Oil Comy 
a division of Monsanto Chemical ( any 
SEE The United States Steel Hour. It's a 
full-hour TV program presented every other 
week by United States Stee!. Consult your 
local newspaper for time and station 


U N . x = 


and trays and various vessel quality 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAM FRAMCISCO « WATIOWAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


wrany af 


USS STAINLESS STEEL 


SHEETS ~- STRIP + PLATES PIPE TUBES ° WIRE 








BARS * BILLETS SPECIAL SECTIONS 


So tere eS oe 2 ee 





COMPANY 


Phillipa Chemical 


Premier Pet. Co 
The Pure Oi) Co 


The Pure Oil Co 
Republic Nefining 
Khom 4 


Haas 


Bhell Chemical 
Bhell Onl 


Bhell Chemical 
Bouthweatern Oil & 
Refining 
Btandard-Texas., 
Btanolind Oi} & Gas 


Co 
Btanolind Oil & Gas 


inray Mid-Conti 
nent 
Sunray Mid-Continent 


Buntide Kefining Co 


Texas Asphalt & Ref 
Texas City Refining 
Texas Kutadiene & 
Chemical Corp 
*Texas Kastmar 
Texas Vastman 
Texas Gulf Pro- 
ducing 
I Rubber 


ROCKY MOUNTAIN 


American Gilsonite 


Atlantic Refining 


0 
Continental Oil 
*K) Poso Notural Ga 


Products 


Firat National 
Petroleum Corp 

*Sioux Oil Co 

Sioux Oil 

Boeony Mobil 

Standard-Indiana 

Btandard-Indiana 


The Texas Co 
Union O01! Co, (Ca lif.) 


Utah Oil Refining 
Weatern States Kefg 


WEST COAST 


Hankline © 
Hrea-Kopper 
California Btray 
Chemical 
Consolidated Min 
ing & Smelting 


Dow Chemical 
Du Pont 


Dupont 


Golden Kear Oil 


*Har K (Chemica 


Hancock Oil Co 


Kopper & lirea 
Phillips Pacific 
*Richfield Oil 


Richfield Oi 
Riehfield O1 


Phillig exas 
Longview, Tex 
Smith Bluffs, 


Texas 
Imith Bluffs, 
ex 
Texas City 


Houston 


Noreo, La 
Houston 


Houston 

Corpus Chriati, 
Texas 

KE) Paso 

Ketor County, 
Texas 

Krownaville, 

exas 

arapta, La 


Ingleside, Texas 
Corpus Chriatt 
elas 
Pasadena, Tex 
Texas City, Tex 
Hou 


ator 


Longview, Texa 


Longview, Texas 
Odessa, Texas 


saton Rouge, 


Fruita, Colo 


Lovington, N.M 


Artesia, N. M 
Gallup, N.M 


Jensen, Utah 


Newcastle, W 
Newcastle, Wyo 
Casper, Wyo 
Mandan, N.D 
Casper, Wyo 


Casper, Wyo 
Rifle, Colo 


alt Lake Cit 


| Balt Lake City 


Bakersfield, 


Calif 
Low Angeles 
Richmond, Calif 
Portland, Ore 
Pittaburg, Calif 


Antioch, Call 


Antioch, Calif 


Hakersfield, Cal 
mingt« 

{a 

Signal Hill 

Calf 


Weat Const 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Estimated Probable 


Completion 
July, 1957 


Daily 


Project Capacity States Licenser Engineering 





Exp. Butadiene | 90 tons I 


Cap 
Cat Syed 


Cat. Reformer 


nder Constr Tellepsen ; 
Phillipe 

Pit U 
12,000 bbls 


nder Constr 


Complets Standard-Ind Parsons Parsons 


Feed Prepara- 20,000 bbls 
tion 
Revamp Ther 
mal Cracker 
Methanol 


ompleting Standard, Ind Parsons Parsons 


20,000 bbls $600,000 ompleting UOP T'reco Treco 


100 tons Engineering lst Qtr., 1957 Texaco Foster Wheeler Foster Wheeler 


Hydrogen Per Under Constr 
oxide; Offsite 
Fael 

Cat, Reformer 
Hydrodesulfun 
zation Unit 
Jisphenol Expan 
Platformer 


March, 1957 Braun, Fluor Braun, Fluor 


16,000 bble 
16,000 bbls ( 


Complete Procon 


Procon 


Procon 
omplete 


Complete I 


$2,195,000 ( 


Lummus 
Treco 


immus 


9,000 bbls reco 


omplets 


Ref. Exp 125,000 bbls 


Add Gas Comp h2 Mmef 


Planning 
209,000 Complet Dresser 
Recondition & 
Kevamp 
Cycling Pit 17 
expan 
vat, ¢ 


ltef 


Complete Lummus 


5 Mmef 225,000 Complete t J.B. Gill 


Pit 120 Mr 
110,000 bbls 


jasol $3,000,000 Complete Dresser 


Eexpan Complet 
Asphalt Ref 
Reformer 
Aviation Alky 
late, Butylenes 


& bh 


2,500 bbls 
6,000 bbls 


$1,000,000 Complete Ponca 


( Planning 


at 


$26,000,000 Under Constr. Late 1956 Fluor 
jtadiene 

Polyeth 4) .000,000 
lene Cap r 

Ine. Oxo Fac 


Exp. Gaso, Pit 


I Planning 


Planning 


135 Mmef $1,250,000 Under Constr 


Petrochemical $5,000,000 Under Constr 





Gasoline from 7000 bbis Under Constr Late 1956 
Cilsonite 
Hydrogen 


Natural Gas 


$10,000,000 Foster, Wheeler 
Kaiser Eng 
50 Mmef Ferguson 


25 Mmef 


Engineering 
Projected 
Reformer 1500 bbls 
Refiner 


$500,000 Complete 


Plant 


Treco 


ng 
ig 


tef. Expan To 3,000 bt Planned 
LPG Unit 
Cat. Keformer 
Thermal Crkg 
Ultraformer 
Lube Oi! Pit 


Vacuum Pipe 
Geil 


$40,000 
$225,000 


der Const j 1O5¢ I 
Houdry 


twit Litwir 


50 bbls omplete taff 


Litwin 
Stearns- Rogers 
Parsons 


ompleting 


Stearns-Rogers 
nder Con D 


5,400 Parsons 
5,000 


4,800 


bbl tandard-Ind 
bbl 

bbls 

eu 
Propane De 
asphalting 
Furfural 
Extraction 
MEK Dewaxing 
Deoiling 

Cat. Reformer 
hale Demon 
stration Pit 
Ultraformer 
Cat. Reformer 


1,000 ngineering d 57 Foster Wheeler 
1,500 
2,000 


4,800 


10 tons/day 


bbls Complete U.O.P 


$5,000,000 Under Constr 


Fluor, U.O.P 

Stearns Rogers 
5,500 bble 
1,000 bbls 


$3,000,000 
$300,000 


Complete Fluor 
Under Constr 


tandard-Ind 
Houdry 


Coking Pit $2,000,000 
Cat. Kelormer $1,000,000 
Alkylatior ( 
Ethy 
Pol 
Fertilizer Pit 


Under Constr beac 
mmplete 
Planning 
Under Constr 
Under Constr 


ene 
$10,000,000 
$3,000,000 


Mid 1957 
Mid- 1956 


Urea Plt 
Ammonia Pit 
nthetic Latex | 
Fluorinated { 
Hydrocarbons 
Tetrethy! Lead 
Jodium, Ethyl! 
Chloride, Tri 
chlorethyene, 
Perchorethy lene 
Vacuum Unit $100,006 
lr fur | ys $1,500,001 


Planning 
Planning 
nder Con 
nder Cor 


000,000 Fall 195¢ 


4th Qtr., 195€ 


ler Cor 
der Cor 
Recover 
Fluid Coking 
Unit 

at. Ref OO 
Polyethylene ),000,000 
Pit r 
Ammonia Pit 200 tons $ 


6,000 bbls $1,814,800 ODM Certified 


rmer $1,000,000 


? 000.000 


Cat fi 
Die 
Regene 
Water-! 


17,000 bbl oclair-Bakers 


Retormer Parsons-Sta! 
thar M 


rau 


Construction Boxscore Continued on Page 242 
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HOMESTEAD 
Cever-Seald 


° TEMPERATURE AL PLUG VALVES 


© PRESSURE 


¢ CORROSION... — will sodue i . 


Conditions which cause ordinary valves to fail Your choice can be made from valves cast of 
--corrosive, erosive, viscous, or volatile hard-to- metals and alloys to specification in sizes from 
hold fluids, plus temperature or pressure extremes 1” to 12”; for pressures from vacuum to 1500 
--are everyday jobs for Homestead Lever-Seald pounds; temperatures from 40° below 
Valves. Why? Because they are built to operate 1100°F. Dry seat or pressure 
under all conditions! They never stick! optional. 

Every Homestead Lever-Seald Plug Valve has You'll find our VALVE REFERENCE BOOK 
a powerful lever and screw device that does No. 39-3 interesting and helpful. It's yours for 
double duty. It presses the tapered plug firmly the asking. 
into its seat to form a drop-tight seal, and also 
provides a positive means to relieve seating pres- MAIL THE COUPON TODAY! 
sure and permit easy operation 

Lever-Seald Homestead Valves give extra long, 
leak-proof service, too, because all operating 
parts and seating surfaces are protected from line 
fluids in both the open and closed positions. You 
can prove their ec onomy to your own satistac t10Nn, 
by making your next replacement a Homestead 
Lever-Seald. 


zero to 
gun lubricated 


Without obligation, send me Valve Reference Book No. 39.3 


describing Homestead Lever-Seald Plug Valves 


¢ ompany 


City 


OMEST EAD VALVE MANUFACTURING COMPANY 


P.0O.BOX 45 “Serving Since 1892” CORAOPOLIS, PA, 


July, 1956 PETROLEUM REFINEI For more data on advertised products, us de Service Cards, last page 





COMPANY 
Hothaebild Oil 


Bhell Chemical 
Bhell Chemical 
Standard (Calif.) 
Standard (Calif.) 
Standard Oil (Calif.) 
*Mtaufler Chemical 


Btaufler (hemical 
Btaufler Chemical 
Straita Hefining 
Buns +! O11 Co 


The Texas Co 


The Texas Co 
The Texas Co 


Tide Water 


Union Oil (Calif.) 


Onion Oil (Calif) 
U. 8. Od & Refining 
*Wilshire Oil 


OUTSIDE U.S.A 
Canada 
Anglo-Canadian 


British American Oil 


Sritish American 
Britiah American 
Canadian Gulf 
Canadian Hydro 
carbons, Ltd 


Canadian Industries 


Canadian Oil 


*Canadian Oil 


Canadian Petwofina 


Canada Southern Oils 


*Consumers Coop 
Dow Chemical 
Du Pont 
Ethyl! Corporation 
of Canada, Lid 
Goodrich, Canada 
Imperial Oil 
Imperial Oil 
Imperial Oil 


Imperial Oi) 
imperial Oil 
Imperial Oil 
Imperial Oi) 
*Imperial Oil 
Imperial Oil, Lid 
Imperial Oil 


Imperial Oil 


McCoil-Frontenac 
Midland let. & 
Pacific Pet 
North Star Oil 
North weat-Nitro 
Chemical 
Northwest Nitro 
Chemicals, Ltd 
*Pacific Petrcleum 
Polymer Corp., Lid 
Polymer Corp., Ltd 


Quebec Ammonia 


Regent Refining 


Shawinigan 
Chemicals 
Bhell Oil (Canada) 


*Bhell Oil (Canada). 


Plant Site 


| Bante Fe 
Springs, Calif 

| Ventura, Calif 
Torrance, Calif 
Richmond, Calif 
Richmond, Calif 
Honeluleu 
Dominquenz, 
Calif. 
Compten, Calif 


Puget Bound 
Portland, Ore, 
Anacortes, 
Wash, 
Wilmington, Cal 
Wilmington, 
Cali 
Avon, Calif 


Santa Maria, 
Calif 
Kdmonds, Wash 
Tacoma, Wash 
Norwalk, Calif 





Sarnia, Ont 
Clarkson, Ont 
Clarkson, Ont 


| 
Montreal 


Stettler, Atla 
Winnipeg, 


i 
| 
| 
Manitoba 

Millhaven, Ont 


arnia, Ont 


Sara 


| Montreal 
|Saskate hewan 
Regina 

arnia, Ont 
Maitland, Ont 
Sarnia, Unt 


Niagara Falls 

Imperoyal, N.t 
Imperoyal, N 

Sarnia 





Redwater, Ala 


| ¢ 
Sarnia 


arnia 
Sarnia, Ont 
| Halifax 


| Halifax 


Montreal 


loco, Bf 
} 
| Edmonton, Alta 
Stettler, Alta 


Grand Prairie, 
Alta 
Medicine Hat, 


Alta 
Medicine Hat, 
Alberta 
Fort St 
B.A 


| Sarnia, Ont 
| 


John, 


| Sarnia, Ont 
| 
| 


Montreal 


Port Credit, Ont 


| Shawinigan 

| Falla, Quebec 
Montreal, Kast 

| 


Alberta 








| Crude Refinery 


REFINERY AND OTHER PLANT CONSTRUCTION——Continued 


Project 


Cat. Crier 


Urea Pit 

Cold Latex 
Ammonia Pit 
Nitric Acid Pit 


| Refinery 


Bulfurie-Acid 
Pit 


| Bulfurie Acid 
Riehmond, Calif | 


Bulfurie Acid 
Refinery 
Refinery 
Refinery 


Deasphalter 
Furfural Unit 


Fluid Coker 
Hydrodesulfur 
izer 

Gas Pit. 

Exp. Fluid Cat 
Cracking 

Sulfur Recovery 


Two Aaph. Stills 
Refinery 


Unifiner-Plat 


former 


Ref. Exp 
Cat. Reforming 
Desulfurization 
Crude Kixp 
Desulfurization | 
CO Boiler | 
julfur Heeovery 
Fertilizer Plt 


Anhydrous 
Ammonia Pit 
Kap. Crude 
Unit, Cat 
Cracker 
Udex Unit 
Keformer 
Increase Cap 
Refinery 


| 


Refinery Expan 
Mthanolamine 
Orlon Pit | 
Anti-Knock | 
Compound Pit 


| Polyvinyl Geon 


LPG Pit 
Hydroformer 
Detergent Alky 
late 


| Gas Processing 


Pit 

Expan. of Wax 
ac! 

‘team Boiler 

Cat. Reformer 

FCC 

Cat. Poly 

Powerformer 

Rebuild Exist 

ing Pit 

Cat. Keformer 

Powerlormer 

Prefractionator 

Hydrofiner 

Platformer 


Re-Locate 
Refinery 
Phosphoric- Acid 
Pit. 

Nitrogen Pit 


Gas- Absorption 


| 
Ethylene Pit 


Kxpan 
Pit, Expansion 


Ammonia Nitric 

Acid 80 tons 
Nitrogen Solu- 
tions 

Fluid Cat Crker., 
Vacuum Distilla 
tion, 

Gas Polymeriza 
tion 
Sulfuric Acid 

Topp'ng Expan 
Platformer 
Hydrodesul- 
furiser 

Offsite Facl 
Ref nery 


300 tonsa | 
225 tone } 
20-30,000 bbls. 


| 8,000 bbls 


20,000 bls. 


13,000 bbla 
25,000 bbls 


42,000 bbls 


| 24,000 bbls 


100 tonsa 
15,000 bbl 
10,000 bbls 


25,000 bbis 
30,000 bbla 
10,250 bbis 
12,000 
40,000 
15,550 


225 tons 


600 tons 


| 200 ton 


10,000 bbis 
1,650 bbls 
4,400 bbls, 
10-20,000 bbls 


13,500 bbls 


7,000 bbls 


10 Mmef 


45,000,000 Ibe 
r 


13,500 bble 
15,000 bbls. 
5,000 bbls 

7,000 bbls, 


| 41,625 bbls 


9,000 bbis 
5,000 bbls 


3,300 bbls 


| 4,000 bbls 


2500 bbla 


120 tons 


75 tons 


11,000 bbls 
6,000 bbla. 
7,500 bbls. 


Estimated 
ost 


$12,800,000 
$25-30,000,000 
$2,000,000 
$57,070 
$283,500 
$26,430,000 


$450,000 


$4,000,000 
$5,500,000 
$650,000 
$18,500,000 
$9,000,000 


$2,200,000 


$3,000,000 


$7,000,000 
$10,000,000 
$2,000,000 
$1,000,000 


$14,000,000 


| $3,500,000 


$500,000 
$4,300,000 
$38,000,000 
$3,000,000 
$4,500,000 


$575,000 
$7,200,000 


$900,000 
$2,000,000 


$4.500,000 


$23,000,000 


$15,000,000 


$2,000,000 


$4,000,000 


$5,500,000 


$750,000 


Status 


Under Constr. 
Under Constr. 


Under Constr 
Planned 


Under Constr 


Engineering 


ODM Approve: 


| Canaidering 
Planning 


| Complete 
Complete 


Under Constr 


Complete 


(omplete 
Under Constr 
Under Constr 


Probable 
Completion 


, 1956 
Sept., 1956 
Mid-1956 
Mid-1956 
Late 1957 


Early 1957 


ird Qtr., 1956 


Licensor 


Montecatini 


Kellogg 


Kellogg 
E&A 
Kellogg 
C.&1 


I exzaco 
Staff 


Bechtel 


sechtel 


setchel 
Bechet! 
Bechtel 
R&A 

J. B, Gill 


weco 


Engineering 


Contractor 


| Braun 


| Kellogg 


Kellogg 
C&l (Maceo) 


Texaco 
Staff 


| Bechtel 
| Bechtel 


Bechtel 
Sechtel 


Bechtel 


J.B. Gill 


sweco 





Under Constr 
Under Constr 


Under Constr. 
| Under Constr. 


| Under Constr 
Engineering 
Under Constr 
Under Constr 
Planning 
Under Constr 


( 


ompleting 


Planning 
Planning 
Planning 
Engineering 
Planning 
Under Constr 
Planning 
Completing 
Under Constr 
| Planning 
Under Constr 
Under ( 


onstr 


Complete 
Under Constr 


Under Constr 
Complete 
Planning 
Planning 
Engineering 
Under Constr 
Under Constr 
Under Constr 


Under Constr 


Planning 


Under Constr. 


Engineering 


Engineering 


Under Constr 
Under Constr 
Under Constr 


Under Constr 
Studying 


1956 


Mid 1956 


| Barly 1957 


Dec., 1956 
Mid 1957 


Late 1956 


Late, 1956 
1956 


Oct., 


Dec., 


1956 


Karly 1957 


Mid 1957 


Jan., 1957 


Aug., 1956 


End, 1956 


Jan., 195 
Fall, 1956 


1956 
1956 
1956 


Mid, 
Mid, 
Mid, 


Mid, 1956 


A tlantic 


Atlantic 


Babeock-Wilcox | 


Esso 


Brown & Root 


Lummus 
Lummus 
Kellogg 

Lummus 


Babeock- Wilcox 


Parsons 


| 
Girdler (Canada 


taff 


UO! 


McKee 
Foster Wheeler 
Foster Wheeler 


Fluor, Imperial 


Babeock-W il 
Fluor; Imperial 


Foster Wheeler 
Lid 


Fluor 


Treco 


Kellogg 
Fluor 
Commercial 
Solvents 
Staff 
Catalytic 


Girdler 


Chemico 


Lummus 
Lummus 
Kellogg 
Lummus 
Babeock-Wilcoxz 


| Parsons 


Girdler (Canada) 


} 
Cataly tu 


McKee 
Foster Wheeler 
Foster Wheeler 


Treco 


Kellogg 

Fluor 

Ford, Bacon & 
Davis. Kellogg 

Staff 

Canadian Geo- 


eral Electric 
Girdler 


Procon 


Chemico 


Procon 


Fluor 


Construction Boxscore Continued on Page 244 
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He said leaking couldn’t be stopped 
... but Rockwood Ball Valves stopped it! 


The resident engineer of a major 
oil company was skeptical when we 
told him about the exclusive features 
of Rockwood Ball Valves. It was im- 
possible, he said, to keep racks free 
from messy oil conditions due to 
drippings from valves. But he 
agreed to replace his old style valves 
with Rockwood Valves. 

He was surprised at the result 
absolutely no leaking from Rockwood 
Ball Valves. 


It’s easy to see why Rockwood 





ROCKWOOD 


FULL, R 








July, 1956—PeETROLEUM REFINER 


Ball Valves are leakproof when you 

examine them. You'll find— 

Full Round Pipe Size Flou no 
change in shape or volume of fluid 
stream no turbulence no 
minimum loss. 

Quick Opening and Closing 
quarter turn needed. 
Longer wear resistance —- Chrome 

plated bronze ball withstands abra- 

sion, pitting and scratching 
Leak proof Seal pressure of fluid 
automatically positions ball against 


only a 


a 
BALL VALVES 


FLOW 





a 





seat to form tight seal 

It works as good as it reads! Send 
coupon today for complete informa 
tion. Rockwood Ball Valves come in 
all pipe sizes. Tested and listed by 
Underwriters’ Laboratories, In« 
Distributors in all principal indus 
trial areas 


ROCKWOOD SPRINKLER COMPANY 
1282 Harlow Street 


w ter 5, Mass. A 
orcester ass LSE 
Se 


Send me illustrated folder V-4 on 
Rockwood Full-Flow Ball Valves 


Name 

Title 

Company 

Zone 


City State 


For mote data on advertised products, use Readers’ Service Cards, last page 





Bhell (Canada) 
Bherritt-ordon 
Mines, Lid 
Burpase Petro. 
Chemicals 


LATIN AMERICA 
Argentina 
Fabrica Argentina 
Brawl 
*Alba 


Cia Braziliera de 
Katireno 

ad | opelras 

Petrobras 


Petrotwas 


*Petrobras 
Petrobras 
Petrobras 
*U hde 


*Union Carbide 


Colombia 
Colombian Petro 
leum Company 
*Empressa Nacicnal 
Petroleos 


International Petro 
leum (Colombia 
Lid 

Cuba 


tandard 


* Kan 


R efinadora Cabai 
guan 
Bhell de Cuba 
The Texas Co 
Menico 
Pemex 


Pemex 


Pemex 
Netherlands Antilles 
Lago O&'T 


N. V. Curacaosche 

Petro. Ind. Mij 
Panama 

*Refineria Petrog 
mica de 

*Kefineria Panama 

Peru 

Fertisa Limitada 

Helioa, 8.A 

Helios, 8.A 


Panama 


Puerto Rice 
Gonsales Chemical 
Veneruela 
Mene Grande 
Creole 
Cia Bhell de 
Venesuela 
Cla Bhell de 
Venezuela 
hell de Venez 


*Shell (Ven 

Creole Pet, Corp 
Richmond Exploratios 
Venesuela Gulf 


Venesuela Gulf 


Plant Site 


Bronte, Ont 

Vort Maskatche 
wan, Alta 

Mearborough, 
Ont. 


an Nicholae 


ibateo 


ubatao 


ibatao 
ubatao 


ubatao 
Mataripe 
North Irasil 
South Brazil 
Cubet 0 
Cubatao 


Barco Conces 
mon 

Barranca 
Kermeja 


Cartagena 


Cabaigun, Cuba 


Havana 
Santiago 


Mexico Cit 


Pemex Cj 
Ciudad Mader 


Minatitlar 


slatmnanca 
‘oma KR 


Aruba 


(Curacao 


Peru 
an Andrea 
San Andres 


(uanica 


Cardon 


Cardon 


ardon 


Amuay Hay 
Maracaibo 
Puerto La Crus 
Puerto La Cr 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily 
Project Capacity 
Refinery 
Anhydrous Am 
mona 
Sulphonates 


75 tons 


Phenol Pit 


Methanol 
Formaldeh yde 
Synthetic Ke 
ne 
‘Styrene Mono 
mer Pit 

Carbon-Black 

Anhydrous 
Ammonia 


18,000 tone 
100 tons 


Nitrie Acid 
Ammonium 
Nitrate 
Fertilizer 
Ethylene Recov 


345 tons 
35 tons 


340 tons 
45,000,000 
yr 
$2,000 bt 
25,000 bble 
0,000 bbls 


Ine. Capacit 
Kefinery 
Hefinery 
Urea Pet 
t me 
Monomer 
Gas Treating 2,000 bbls 
"lt 
exp. Propane 
Recovery 
Petrochemica 
Kefinery 


Ref, Expan » 35,000 bi 
Distillation 

Polymerization 

Powerforming 

Hydroforming, 

Cat. Cracking 

Ref. Expan 


25,000 bbls 
20,000 bbis 


Refinery 
Refinery 
Cat. Cracking 6,000 bi 
Gas Concentra 
tion, HF Alb 
lation; P 
merization 
Ethylene 
Nat. Ga Pit 
Popping 
Cat. Cracking 
Gas Concentra 
tion; HF Al 
kylation; I 
merization 
Sulfure Plt 
Vacuum Distilla 
tion; (lay 
lreating; | 
On 


N 300 M mef 
100,000 bbls 


16,000 bbls 


Pit 25 tons 
15,000 bt 
10,000 bbls 


(irease 
Cat. Cracker 
Topping Pit 
Expand Distil 120,000 bbls 
lates Upgrading 
Fac 

Feed Prep 20,000 bbls 
$3,000 bhi 


Refine 55.000 bi 


Refiner 0,000 bbl 
Fertilizer Plt 
Fertilizer Pit 
Lube Oil; As 60,000 tonsa lube 
phalt Refinery oil; 10,000 tons 
Asphalt /yr 


130,000 tons 


Ammonia 
Pit 


Cat, Crker 

Poly merization 
lreater, Feed 
Preparation 
Feed Prep 


66,000 bbls 


Distillation 
Alkylation 
Pipe Still 
Asphalt Plt 
Visbreaker 
Fluid Catalyt 


Cracking 


$75,000 


$3,500,000 


$5,000,000 


$11,000,000 


$1,800,000 


$5,000,000 


$52.5.0,000 


$50,000,000 


$14,000,000 


$12,500,006 


$7,400,000 


$2,500,000 


$1,700,000 
$1,350,000 


$4,200,000 


$8,000,000 


$12,250,000 


| 00,000 


$20,000,000 


$10,800,000 
$4,000,000 


Status 


Probable 


Completion Licensor 


Fagineering 


Contracter 











Considering 
Planned 


Under Constr 


Under Constr 


Engineering 


Under Constr 


Engineering 
Under Constr 


Under Constr 


Engineering 
Planning 
Studying 
Studying 


Lngineering 


Under Constr 
Planning 


( onsidering 
Under Constr 


Planning 


Under Constr 
Under Conatr 


Under Cor 


Under Constr 


Engineering 
Planning 
l-ngineering 


Under Constr 


Planned 


1956 


Koppers, 


fF ireatone 


Texaco Dev., 
Ammonia 
Casale 


1957 


rd Qtr., 


Nov., 1956 


Karly, 1957 


Late 195 


Mid 1957 
End, 1957 


Late 1956 Kellogg 





Koppers 


Foster Wheeler 


Friedrich Uhde 
Uhde 


Kellogg 
Hydrocarbon, 
Hydro. M 


Kell ee 


S&W 
Div., 


Badyer 
B 


Montecatini 


Hydrocarbon 


H.W.P 


& W Badger 
DD } 


Foster Wheeler 


Gulf 


Kellogg 


Koprers 
Foster Wheeler 
Staff 


Uhde, Staff, 
Uhde , Staff 


Kellogg, Staff 
Sta! 


Lummus 


Foster Wheeler 


Vengref 
Kellogg 
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Buflovak...50 years experience 
matching kettles 
with requirements 


500-gallon one-piece cast jack 
eted Pressure Saponifier with 
Double Motion Agitator . 


a 
1500-gallon Dowtherm heated, 
jacketed Kettle with Double Mo 
tion Agitator and Thermocouple 


3000-gallon steam jacketed, fab 
ricated steel Grease Mixing Kettle 


To a great extent, processing profits depend upon the quality 
and efficiency of the processing equipment. Proper equipment 
design is in turn determined by such factors as end product 
quantities to be handled, method of heating and cooling 
agitators and drive to be employed, heat source, and high 
or low temperature control 

Blaw-Knox engineers have the years of practical experience 
and technical know-how necessary to combine all these fac 
tors into equipment that will best meet your processing needs 
We can build kettles to your design; or, engineer, design and 
construct kettles to meet your requirements. Kither way 
Buflovak Kettles are your assurance of highest processing 
profits. Write or call us today about your processing problem 





a broad process equipment service 


Kettles of every description constitute but one 
phase of Blaw-Knox Process Equipment design 
engineering and fabrication service for the chem 
ical. food pharmaceutical plasti ind resin 
petroleum, rubber and other industries 

EVAPORATION « DRYING « FLAKING 
MIXING « IMPREGNATING « REACTION 
VULCANIZING « SOLVENT RECOVERY 
SOLVENT EXTRACTION «STERILIZING 
CRYSTALLIZATION « DISTILLATION 
POLYMERIZATION « GAS CLEANING 
GAS ABSORPTION « VAPORIZATION 
CONDENSATION « HEAT TRANSFER 
LOW ANDHIGH PRESSURE PROCESSING 
Write for Bulletin 356-R for more informa 
tion on Buflov: ocessing Kettles for heating 


nirating 


“ond —— BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1601 Fillmore Avenue, Buffalo 11, New York 
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COMPANY 
RUROPE AND 
APRICA 
Belgiom 
Kaeo 
Petrochim 


Raf Belge de Petroles 


Denmark 
A. P. Moeller 
Egypt 
Egyptian Government 


+ and 
Berry Wiggins & Co., 
Ltd 


South Eastern Gas 
soard 

British Petroleum 

British Petroleum 

Britiah Petroleum 


*Britieah Petroleum 


Kaeo Petroleum (o 


Hedon Chemicals 
Imperial Chemicals 
Imperial Chemical 
Industries 
Imperial Chemical 
Industries 
Imperial Chemical 
Industries 
Imperial Chemical 
Industries 
*International Syr 
thetic Hubber 
Mobil Oi) Compar 
Monsanto Chemicals 
Monsanto Chemicals 


*Petrochen 


Philblack 
*Regent 0 


hell Chemica 


*Shell Refining a 


Market, Ir 


Finland 
Neate Oy Corp 


France 

Antar Petroles 
de l’Atlantic 
*Cabot of Frar 


Comp. de Raffinage 
Bhell Herre 


Comp. Francaise de 
Raffinage 

Comp Francaise ce 
Raffinage 

* aso Standard 


Kawo Standard 
Francolor 


Naphtachimie 
Pechiney 


Potasse et Engrais 
Chimiques 

Societe du Caoutch 
ouc Buty! 

Caltex 8.D.I 


Societe F rancasec 
des Petroles BP 
*Soc. Francaise des 

Petroles KP 
*Soo. Francaise des 
Petroles KP 
Soc. Nationale des 
Petroles D'Aqui 
Laine 
Joc. Rhone- Poulenc 
Societe Rhone- 
Poulence 
West Germany 
*Hadische Aniline und 
Soda Fabrik 


246 


Antwerp 
Antwerp 


Antwerp 


Copenhagen 
Cairo 
Weaste Hef, 

Manchester 
ele of Grain 
Kent 


Kent 
Kent 


Fawley 


Hedon, Yorks 
Hillingsham 
Billingsham 
Wilton 

Wilton 
Wiltoa 
outhhampton 
Coryton 


Britain 
Hritain 


onmouth 
outhern 


ngland 
vell Haven 


Turku, Finland 


Donges 
Berre Lake 


Petit Couronne 


Gonfreville 
Provence 
CGirdonde 
Hordeaux 
Port Jerome 
France 


Lavera 


t. Auban 


CGirand Couronne 


Le Havre 


Ambes 


Dunkirk 
Dunkirk 
Lavera 
Lacq 


Gonfreville 
France 


Ludurigshafen 


REFINERY AND OTHER PLANT 


Project 


Exp. Ref 
Ethylene Oxide 
Ethylene Glyee 
Cat. Reformer 
Desulfurization 


Refinery 
Topping 


Extension to 
Refinery 
Oil Gasification 


Hydrofiner 
Alkylation Plt 
Distillation Unit 
Platforming 
Thermal Ke 
forming 
Armonatic Re 
ver ) 

Pentane Frac 
tionation; De 
propanizer 

Iso Pentane 
Washer 
Refinery Expan 
Hydroforming 
Hydrofining 
Vinyl! Acetate 
Ammonia Pit 


Aleobols 


Ohemica! Pit 


Butadiene Sepa 
ration Pit 
Extension of 
Cracker 

nthetic 

Rubber 

Sovaformer 
Add Polystyrene 

Styrene-Buta 
dienne Copoly 
mer Pit 

Ine. Ethylene 
Oxide, Glycol 
Ether Poly 
glycols 
Carbon Black 
Pit 

Refinery 


Ammonia 
Nitrie Acid 
Fertilizer 
A tmoapberir 
Distillation 


Refinery 


Cat. Reformer 
Carbon-Black 
Pit 


Cat, Crker 
Feed Prep 


Refinery Expan 
Desulfuriza tion 
Refiner 


Cat. Cracker 
Maleic-Anhy 
dride 

Exp. Ethylene 
Oxide 
Perchlorethy- 
lene Pit 
Ammonia 


Synthetic Rub 
ber Pit 

Cat. Crker 
Vacuum Unit 
Poly Pit 
Bitumen FP! 
Cat. Reformer 
Distillation 
ulfur Recover 


Polyethylene 
Polyethylene 


Daily Estimated 
Capacity Cost 


CONSTRUCTION——Continued 


Status 


Probable 


Completion Licenser 





$5,000,000 


$11,500,000 


10.000 bbls $3,000,000 


500 bbis. 
15 Mmef 


8000 bbls 
2,600 bbls 
190,000 bbls 
10,000 bbls 
10,000 bbls 


$73,000,000 


135,000 bbis. 
15,000 bbls 
12,000 bbls 


$14,300,000 


200 tons 
140,000 tona/yr 


30 tons 


6/7000 ton/yr 
1258,000 tons 
yr 

5),000 ton/yr 
6,000 bble 


4,000 tona/yr $14,000,000 


To 25,000 tons 
r 


85 tons 
75,000 tons $18,500,000 


$12,500,000 
80,000 bbls 


14,000 bbls $17,500,000 


10,800 bbls 


12,000 bbls 
28,000 bbls 


10,000 bbls $11,000,000 


20,000 tons /yr 


4,600 bbls 
6,300 bbls 
540 bbls 
Product) 
500-700 tons 


60,000 bbl 


Under Constr 


Engineering 


Engineering 
Lngineering 


Planning 
Under Constr 
Under Constr 


I 


Under Constr 
Complete 
Under Constr 
Under Constr 
Planning 
Engineering 


Design 
Under Constr 


mplet 


Under Constr 
Planned 


Planning 


Engi neering 
Planning 


Under Constr 


Under Constr 


Planning 


Planning 
h-ngineering 


Under Constr 


Planning 


Engineering 

Under Constr 
Under Constr 
Under Constr 
Under Constr 


Planning 


Under ¢ 


Licensed 
Engineering 


8D 


nclair-Baker 
air-Baker 


End, 1956 


1956 


ird Qtr., 1956 


Atlantic, 


Mob., 


1957 


Mid 1956 
1956 


Mid, 


Engineering Contractor 





H.W.P 
Power Gas 
KIC, 8&W 


Badger, FE. 


Badger, Ltd 


kaso Foster Wheeler 


Imperial 
taff 


Imperial 


S & W Badger E. B. Badger & 
Div Bons, Ltd 
H.W.P. 
Staff and KIC 
Kellogg 


Bechtel Hechtel 
Staff Staff 


B. Badger, Ltd.) E.B. Badger, Ltd 


AW Badger 
Div., E. B 


Jadger, Lid 


Hydrocarbon, staff 


Hydro M 


8 & W Badger 
Div. E. B 
Badger, Ltd 
Kellogg 


KIt 


4&W Badger 
Div 
Sbt 


KI¢ 


Lummus 
Lummus 
Lummus 


lummus 
Foster Wheeler 
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Newest development 
inanewfiefd! | 


} 


























..-precision, low-cost 
instrument for 
analyzing gases 
and 


low-boiling liquids 


Gas chromatography is perhaps the most For large and small laboratories... 
significant analytical development in the past 
20 years. Now, Beckman advances this new For precise analysis in the fields of 


technology still further with a compact, inex- petroleum refining, natural gas, liqui 


pensive Gas Chromatograph, designed specifi- fied petroleum gas, petrochemicals, 
cally to analyze gases and mixtures of liquids 
that boil below 80°C. 


This new instrument is simple in design, easy 


cylinder gases, plastics, refrigerants, 
chlorinated hydrocarbons, agricultural 


chemicals... 
to use, and—although it costs far less than con- 


ventional chromatographic instruments — pro- O 


_ Wherever gases and low-boiling liquids 
vides speed, accuracy and precision found in 


require accurate, fast analysis... 
the highest-priced equipment. 


For full information write Beckman Instru- the Beckman Gas Chromatograph 


ments, Inc., Scientific Instruments Division, is the new standard of economy and 


Fullerton, Calif. ...ask for Data File L-10-25 performance! 


Our continued growth creates openings for creative engineers. Write for Career File #10 


For more data on advertised products, use Readers’ Service Cards, last page 





COMPANY 
Benzin und Petroleum 
Cheminache Werke 

Huels, AG 
*Deutsehe Vacuum 
nl 


Kano 

Katablimements 
Kuhlmann 

Kohle-Oil Chemie 

Ruhrbau 

joeony Mobil 


Greece 
Greek Government 


Ireland 
Erie Government 
Kano Petr. (Ireland) 
Caltex (Ireland) 
Irish Shell 
Italy 
Ente Nazionale 


Plant Site 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 





Hamburg 
West Germany 


Brenen-Onlet 
shausen 


Cologne 


Clelaenkirchen 
Mulheim 
Kremen 


Pireaus 


Whitegate 


Ravenna 


Indroearbuni 


Golfo Industria 
Petrolifera 8.P.A 
*Industria Petrolifera 
PANIO 
*Kaffineria Dott. | 
Carrone 
*Raffineria 
Ol; Minerali 
(RABIOM 
oc. Bolvay & Ci 
*Turkish-American 
On 


Gaeta, Italy 


Italy 
Istanbu 


Milan 
Palermo 
Kavenna 


Purifina Italiane 
Bhell Italiana 
BSAKOM 


Netherlands 


Calter Petroleum Pernia 


Mekog Velsen-Y¥ muider 
Nederlandsche Dow 
Maatechappij N.V 
N. V. de Bataaslache 
Pet. Maatachappij 
N. V. de ataaleche 
Pet. Maatachappi; 


Rotterdam 
Pernia 


Pernia 


Norway 


Luanda 


British Hydrocarbor 
Chemicals 


Grangemouth 


Spain 
Rafineria de Petro 
leon de Keeombreras 
B.A 
Sweden 
Johnson Line 
tieste 
Teenico In 


Gothenburg 


&P.A 
dustriale Aquila 
Turkey 
Badische Anilin and 
soda Fabrik 


Trieste 


Kutefla 


Turkish Governm't 

Union of South Africa 

Union Petrol Re 
finery, Lid 


Istanbul 


Johannesburg 


NEAK EAST 
Aden 
*British Petroleum 


Babrain 
Bahrain Petroleum 
Iraq 
Iraq Government 
ordan 
Jordanian Reconstr: 
tion Council 
uwatt 
Kuwait Oj 


Iraq 


Mafrak 


Mina Al Ahmadi 


Hydrofiner 
Synthetic Rub- 
- Pit 
Sovaformer 
Sovafiner 
Sulfur Pit 
Divtillation 
Refinery 
Ammonia Pit 


Polyethylene 
tefinery 

Hydrodesulfuri 
zation 


Refinery 


Refinery 


Hutadiene Pit 


Copolymer Pit 
Ammonia 
Fertilizers 
New Kefinery 


Ultraformer 


Ultraformer 


Polyeth 
Refinery 
Vacuum 
(racker 
Recover 
Poly, Treating 


Distillation Unit 


Refinery 
Iso-Pius Houdri 
former 
Platformer 
Desulfurization 
Nitrigen 
Fertilizer 
Processing Pit 


n. Glycerine 


Vacuum Still 


Cat, Crker 
Refinery 
Refinery 
Additional 
(Cracking 
Gas-Separating 
Ethanol, Ethy 
lene, Tetra 
propylene 
Hutadiene 
Refinery Expa 
Plaormer 


Refinery 


Cat. Cracking 
Cat. Poly 


Ammonium 


Nat. Gaso 


Refinery 


Refinery 


Iwo Distilla 
tion Units 


Daily Estimated 
Cc aty Cost 


5250 bbls 
30,000 t/y $24,000,000 
$,200 bola 
1,500 bbls 


60,000 bi 
60 tons 


24,000 ton/yr 
15,000 bbe 
5,500 bbls 


30,000 bbls $15,000,000 


40,000 tons a yr 
Rubber 
350,000 tons a 


year 


75,000,000 


15,000 bbla 
5,000 bt $2,000,000 
5,000 bi $2,000,000 
5,000 bbls $2,000,000 


$12,000,000 


15,000 bbls 
20,000 bble 
4000 bbls 
7,000 bbla 
4,000 bbla 


$9,000,000 


$7,000,000 


66,000 bbls 


$3,000 bbls 


$13,000,000 


160,000 bbls 
8,000 bbls 
2,500 bbls 


3,300 bbls 
1,400 bbls 


60,000 tons 


$20,000,000 
1.000 t 


$20,000,000 


0,000 
25,000 to 


$7,500,000 


8U.000 bt 


Status 


Probabie 
Completion 


Licensor 


Engineering 


Contracter 





Planning 
Considering 


Under Constr 


Planning 


Planning 
Planning 


Under Constr. 


Negotiating 


Under Constr 


Under Constr 


Under Constr 


Under Constr 


Planning 
Planning 
mm plete 


Under Constr 
Under Constr 


Planning 


Planned 


Planning 


Planning 


Under Constr 


Under Constr 
Planned 


Under Constr 
Under Constr 


Projected 


Planning 


Planned 


1956 
Esso R&E; 
Houdry 


Mobil 


Socon 


Cat. Constr 


Kuhlmann 


Braun 


Jan., 1957 Atlantic 


Hydrocarboo 


Houdry 


U.O.P. 


U.0.P., Union 


1O5¢ 
1Yo6 


ird Qtr., 


Union Carbide 
Carbon; 
Phillips Petro 
leum 

Teenider 
CTIP 

CTIP 


CTIP 


Houdry; 
Lummus 


Lummus, Ltd 


Lummus, Ltd 
Parsons 


3&W Hadger 
Div., E. B 
Badger, Ltd 


A&W Badger 
Div 


A&W Kadger 
Div 
A&W ladger 
Div 

KI 

U.O.P., Poster 
Wheeler 

Staff 


Steff 
Staff 


Foster Whee 


Foster-W heeler 


Kuhimann 


Braun 


Hydro. M, 
Krupp, Stahl 
union, Stabl- 
bau 


Brown-Root 


Brown-Root 


Breda 


Lummus- Werk 
Spour 
Lummus- Werk 
Spoor 


KE. B 
Ltd 
KE. B 
Ltd 
E. B. Badger 
Ltd 


Badger, 


Sadger, 


KI¢ 
Foster Wheeler 
Foster Wheeler 
Staff 


Staff 
Staff 


Foster W 


F oster-W heeler 
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New profits from Wax 


MORE AND MORE refiners are slabbing wax faster, more eco 
nomically with GREER Wax Moulders because Greer Moulding plants 


save labor and space boost production improve quality control 


ONE-MAN OPERATION . deposits, cools and demoulds cakes 
completely automatically. Virtually eliminates 85% of wax slabbing 


labor costs. 


SAVES VALUABLE FLOOR SPACE Packs your entire slabbing 
operation into floor space only 10 to 25% of that required by batch 


processes of equal capacity 


STANDARD \ EXACT, DEPENDABLE WEIGHT CONTROL Now you can mould 
. cakes within Y2 of 1% of desired weight continuously, auto 
matically. Automatic moulding means improved appearance and 


cleanliness of cakes, too 


NEW CHOICE OF SIZES .. . Ten-pound Slab Machine now available 
in two models from 2500-7500 pounds /hour, and 
10,000-15,000 pounds hour 





CITIES SERVICE WRITE for informative 9-page Bulletin 51-2 


J. W. GREER COMPANY 


WILMINGTON, MASSACHUSETTS 


Sales Kkngineering Offices Chicago. tll. San Francisco, Calif 
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COMPANY 
Saudi Arabia 
Aratnan American 
Aratian American 
On Co 
Baudi Arabian 


Plant Site 


Kas Tanura 
Kas Tanurae 


Saudi Arabia 


REFINERY AND OTHER PLANT 


Project 


Asphalt Pit 
Hydrofiner 


Ammonium 


Government Sulfate Pit 


Syria 
*Keso Etandard ria 
Byrian Government Home 


Refinery 
Hefinery 


PAK EAST 
Burma 
surmah Oil 
surmah Oil 


Refinery 
Auxiliary Fac 


nam 
Chauk 
Ceylon 
Bhell of Ceylon 
nadia 
Assam Oil 
Surmah-Shell 


Hendola Refinery 
Refinery 

Cat. Reformer 
Kaeleanu Pit 
Refinery 


Ansar 
Kombay 


Caltex Oil Refining 
(India) Lid 

Dow et al 

Indian Gov't 

Indian Government 


Visakhapatnam 


Polystyrene Pit 
Refinery 

Byntheuc 
Petroleum Pit 
Cat. Polymeri 
zauion 


HKombay 
Khavnagar 
India 
Standard Vacuum sombay 
Japan 
Idemiteu Kosan Co 
*Maruzen Oil Co 
*Miteui Petrochemical 
Industries 

Miteubishi Oi) Co., 


Refinery 
Petrochemicals 
Ehtylene Oxide 
Ehtylene Glycol 
Vac. Dist. Unit 


Tokuyama 
Japan 
Iwakuni City 


Tokyo 


r 
Nihon Gas Kagaku 
Kogyo 


Urea 

Ammonia 
Ammonia Sulfate 
Topping Unit 


Niigata 


N ippen Petroleum Yokohama 
telining 

Nippon Petroleum 
Refining 

Nippon Petro- 
chemicals 

Bhowa Oil Company 

Bhowa Oil Company 

*Sunitomo Chemical 


Kudamatau Crude Unit 
Isopropyl! Al 
cohol; Acetone 
Refining Fae 
Petrochemicals 
Ethylene Unit 


Tokuyama 
Tokuyama 
Japan 


Korea 


K orean Government Chung-ju Urea Pit 


Sumatra 
Btandard- Vacuum Cat. Cracker 
Polymerization 
Revamp Existing 

Pit 


Palembang 


Formosa 
Chinese Petroleum 
Corp Crker 
Taiwan Fertiliser, Nankong Ammonia Pit 
Lid to Produce 
Urea 


Kaohsiung Thermofor Cat 


AUSTRALASIA 
Australia 
Bitumen & Oil 
Refineries 
Bitumen & Oil 
lefineries 


ydney Crude Unit 
Crude Unit 
Platformer 
Desulfurization 
Alkylation Unit 


Queensland 


Btandard-Vacuum Altona 
Phallipine Islands 
Shell ( Philippines 


Btandard-Vacuum | 


Manila 
Manila 


Refinery 
Refinery 


* First appearance in tabulation t Added capacity 


NOTE 

Armistead—George Armistead & Co 
Atlantio—Atiantic Ref. Ce 
Austin—Austin Co 


Garnee——W. M 
Bechtel—Beehtel Corp 
Beck—Henry C. Beck 
Blaw.Knox—Biaw-Koox Co. 
Braun—C. F. Braun Co, 

Breda—Greda Electromaconia Locemotive 
Brown & Root—Brown & Roet Construction Co 
Buckner Corp. 

Res - lifornia Research Corp 
Kelloge—Canadian Kellogg Co 
Constr.—-Catalytic Construction Co. 
Chemico—Chemical Construction Co 
Ch. Pro.—Chemical Process, ine, 
Cc. 8. & |.—Chiecago Gri & tron Co 
Chiyoda—Chiyoda Chemical Engineering & Construction 
Co., Ltd 


Cc. & 1.—Chemical & tndustrial Corp 
Consd, Eng —Consolidated Engineering Company 


C.T.1.P.—Compagnia Tecnica industria Petroli 
0 & 2—Day & Zimmerman 

Delta—Delta Engineering Corp 
Dresser—Dresser Engineering Corp 
Ehasco—Epasco Services, ine 

S4A—Ebrhart & Arthur, tne, 

Esso—Esso Research and Engineering Co 


| 6,000 bble 


| 20,000 bbls 


| 


260 tons 


Daily 
c apacity 


Estimated 


1,250 bbus 
15,000 bbls 


400,000 Metric 


Status 


Planning 
Under Constr 


Proposed 


CONSTRUCTION—Continued 


Probable 
Completion Licensor 


Engineering 


Contractor 





1956 


Spring, 1 Lammus 


Lummus 


tons/yr. Plus 
500 Tons Dry 
ce 


10,000 bbls 
12,000 bbls 


Proposed 


3,000,000 Considering 


Under Constr 

Under Constr. 
$40,000,000 Planning 
Considering 
Projected 
Projected 
Under Constr 


6,700 bbis 
7,000 bbla 
13,500 bbis 


2,700 ton/yr 
30,000 bbls 


Engineering 
Considering 
Planning 


$42,000,000 


350 bbls. Under Constr 1956 


18,000 bbls $16,000,000 Under Constr 
Unconfirmed 
$30,000,000 Under Constr 
2,000 bbis 


905 tons 
100 tons 
200 tons 


$2,100,000 Engineering 


Under Constr. 1956 


15,000 bbls Under Constr 1956 


Engineering 1957 


30,000 bbis $39,000,000 Planning 


Planning 


Engineering 1957 


185 tons $25,000,000 Under Constr 


11,000 bbis. 


1,200 bbls Planning 


$20,000,000 
| 


10,000 bbis ( 


mm plete 


$18,000,000 Under Constr 


9,000 bbls Under Constr 


5,000 bbis Under Constr 
1,500 bbls Under Constr 
1,500 bbis Under Constr 
1,700 bbls Complete 


Negotiating 


21,000 bbls $35,000,000 Negotiating 


Edeleanu—Edeleanu Geselischaft M.6. H 
Etabadger, 8.A.—Etablissement Badger, 8.A 
F&C—Farnsworth & Chambers Co., 
Ferguson—H. K. Ferguson Co 
Fish—The Fish Engineering Corp 
Fiuer—Ffluer Corp 

Foster Wheeler—Foster Wheeler Corp 
Gas Plant Constr.—Gasoline Piant Const. Corp 
Girdler—The Girdler Co 

Girdier (Canada)—Girdier Corp. of Canada, Ltd 
Grafl—Grafl Engineering & Equipment 
Graver—Graver Censtruction Co 

Grebe & Doremus—Grebe & Doremus Process Co 
Gutte- Hutte—Gutehoffnungshuette 
Hercules—Hercules Powder Co 

Hudson—Hudson Engineering Corp 
H.W.P.—Head Wrightson Process, Ltd 
Hydrocarbon—Hydrocarbon Research, tne 

Hydro M—Hydrocarbon Mineraloel G.m.b.H 
Hydro E—HWydrocarbon Engineering S.A.R.L 
Kaiser—Kaiser Engineers 

Kellogo—The M. W. Kellogg Co 

Kellogg P A—Kellogg Pan American 
KIC—Kellogg International Corp 

Kidde—Walter Kidde Engineers Southwest, inc 
Kecn—Koch Engineering Cempany 
Koppers—Koppers Co., ine 

Lummus—The Lummus Co 

Macco—Macco Corp 

Mannix Gill—Mannix Gill, Ltd 

McKee—Arthur G. McKee Co 

M.C & S—Merritt-Chapman & Scott Corp 


Nov., 1957 


Spring, 1957 
Spring, 1957 
Late 1957 


Jun», 1957 


Spring, 1957 


ard Qtr., 1956 
3rd Qtr., 1956 
Karly 1957 


Kdeleanu 
Lummus Lummus, CB4l 
oster Wheeler 


Bechtel Bechtel 


Calif. Res Hydrocarbon Foster Wheeler 


UL.OP 


Dt 5&W Badger 
Div. 


Chemico 
Chemico 
Chemico 
Staff 


Chemico 
Chemuico 


Chemico 


Staff 


B&W Badger 
Div 


S&W Badger 
Div 


Vulean, Inventa,) Hydrocarbon 
Texaco, Hydro 


carbon 


Hydrocarbon 


F oster-W heeler 
Foster- Wheeler 
F oster-W heeler 


F uster- Wheeler 
Foster- Wheeler 
F oster-W heeler 


Soe.-Vae. Fluor | Fluor 


Vulean, Inventa | Hydrocarbon Staff 


Kellogg 


Olsen—O. L. Olsen 
P. A. HydroRe Pan-American Hydrocarbon Research 
Ce 
Parker—Parker, Steffens & Pearce 
Parsons—The Raiph M. Parsens Co 
Phillips—Phillips Petroleum Co 
Power Gas—Power Gas Corp., Ltd 
Pritenard—J. H. Pritchard Co 
Procon—Procon, ine 
Quaker—Quaker Vailey Constructors 
ussell—Ru Engineering Corp 
Rust—Rust Engr. Co 
SBA—So0c. Bedge de L' Azote et des Produits Chimiques du 


Hardy 
SD0—Scientifie Design 
8 & B—Singmaster & Breyer Separator-Nobel Co 
Soc. Mob.—Secony-Mobil Oi! Co 
Southwestern—Southwestern Constr. Co 
Sohio—Standard Oli Co. of Ohie 
Stearns. Roger—Stearns- Roger Mig. Co 
Suniand—Suniand Refining Co 
S & W Badger Div.—Stone & Webster Engineering Corp 

Badger Proeess Div 
S & W Canada Ltd.—Stone & Webster Canada Ltd. 
Sweco—Southwestern Engineering Co 
Tears—Tears Engineers 
Tecnider—Teenica idrocarburie Derivati 
Tellepsen—Tellepsen Construction Co 
Texace Dev.—Texaco Development Corp 
Texaco—The Texas Co 
Texas Natural—Texas Natural Gasoline Corp 
Treco—Refinery Engineering Co 
U.0.P.—Universal Oi! Products Co 
Vucan—Vulean Engineering Div 


J. G. White—jJ. G. White Eng. Corp 
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STOP COLOR 
DEGRADATION 
in distillate fuels 


with if 


FUEL OIL TREATMENTS 


Pronounced color degrada- 
tion and sludging tendencies 
evident in this distillate fuel 
appeared after only 2% 
months storage. 


ie oR degradation is a sure profit-cutter in fuel 
A oils but Nalco stabilizing treatment is the 
low-cost way to stop color degradation, keep oil 
refinery-fresh looking and acting 

Samples illustrated were refined from a high 
ly sour crude; T.C.C. processed. Finished product 
was very unstable and color degradation occurred 
quickly in storage. Addition of Nalco treatment 
has greatly increased stability helped stop 
both color degradation and sludge formation 

Regardless of your crude charge characte 
istics or processing methods, you can depend on 
your Nalco Representative to recommend treat 
ment that will inhibit color degradation and keep 
your fuel oils at top salability. Write for Tech 
nical Data on Nalco Fuel Oil Treatments—or 
hand us your problem for a prompt, practical 
solution 


NATIONAL ALUMINATE CORPORATION 
6216 West 66th Place e Chicago 38, Illinois 


CANADA: Alchem Limited, Burlington, Ontario 


NORTHWESTERN UNITED STATES, HAWAII AND ALASKA 
The Flox Company, Inc., Minneapolis 3, Minnesota 
ITALY: Nalco Italiana, $.p.A. SPAIN: Nalco Espanola, $.A 


WEST GERMANY. Deutsche Nalco-Chemi GmbH 


T 


‘a flier” « « « Serving the 


Petroleum industry through 


Practical Applied Science 


—_— 


=e 
hh resi 





The men are Cities Service geoloyists, 


a marker used in undersea oil exploration 
TH REE M EN That this search involves great expense, everyone 
agrees. That it will prove successful, no one can 
AN D A BUOY guarantee —since the odds for exploratory drilling are 
nine to one against a discovery. The Cities Service 
e oil seekers, however, continue to chalk up impressive 
records in both land and sea exploration. Records such a 
Wn COC /} 1955's one-out-of-three success ratio fo st well 


far above the ratio for the « 


© 
Here are other 1955 records : A new peak in 
O i) production and sales of petroleum products, with sales 
up 17 a 6% increase in natural yas sale 
an all-time high in stockholders’ equity construction 


of an ultramodern Cities Service research laboratory 
tou ire that this dynamic yrowth continues 

Che growth of Cities Service lanned not only 
in the company’s intere ts, bu mm the broader ba 


ol what benefits the nation a 


We think it’s a good plat 


CITIES @) SERVICE 


Progress through Service 








For more data on advertised products, use Readers’ Service Cards, last page PETROLEI M REFINER 





Reviewing New 


Books... 





Heating, Ventilating, Air-Condi- 
tioning Guide, 1956, prepared by 
the American Society of Heatine and Au 
Conditioning Engineers. This edition, the 
thirty-fourth, gives particular at 
tention to the presentation of heat trans 
mission coefficients of materials 
An important the 


values for conductance 


society 


building 
that 
ind 


result is design 
conductivity 
materials than 
Guide More tables 
the effect of add 
insulations to w ills, ceil 


are included for many 
nh y other 


more 
previous 
it easy to compute 

ult paces Or 
rs Or tTloors 

Other material which has been rewritten 
is that with control 
ind a description of current control equip 
ment using the latest nomenclature 

Che technical data continues to be 
sented in 53 chapters grouped under s¢ 
Fundamentals, Human Reactions, 

ind Loads, 
and Consumption ot Fuels, 
Equipment, Special Systems 
ments and Codes. As in earlier 
the Guide, the 24 x 32 
Psychrometric Chart is included 
American Society of Heating and Air 

Conditi« Engineers, 62 Worth Street, 
1176 pages, $12 


concerned automatic 


pre 
ven 
sections 
Heating Combustion 
Systems and 


Instru 


Cooling 


and 
editions of 


ASHAE 


inch 


ning 


New York 13, 


Atomic Energy, a new Sovict journal in 
English translation. This 
lished by the Academy ot 
| S. S. R., will 
Associated 


of translators 


pub 
the 


issucs a 


journal, 
Sciences of 
appear in six 
Technical Services, a firm 
publishers, expect the 
and reviews of 
the 
subjects to be 


yealr 
and 
to include 
latest 
atomic 
ered will 
@ Atomic Physics 

iccelerators and 


journal articles 
the 


use of 


achievements in peaceful 


energy. The 
co include 


Re sea4»re h 


experimental 


reactors, 

tech 
nique 

® Power Generation 
] 
lurgy, fuel 


media, 


Reactors metal 
heat 


chemical and economu 


technology, transtet 

aspect 
ot various processes 

@® Raw Materials 
tion and 

@ Application of Radioisotopes——In bi 
ology, 

@ Safety 


waste 


Prospecting, extrac 


processing 


medicine and industry 


Hot 


dosimetry 


laboratorie s, 
han 


Measures 
disposal, ind 
dling problems 
Associated Technical Servi 
Box 71, East Orange, N. J., 
$85 


Alkyd Resins for Vinyl Finishes, 
Part II Atmospheric Resistance, by S. B 
Crecelius. A study, carried on at the Naval 
Research Laboratory, was undertaken to 
establish the type of alkyd resin which 
would give the best performance when 
combination with vinyl resin as 
topside coatings for Navy ships 

Several series of alkyd pre 
pared varying percentages of 
phthalic anhydride, different fatty acids 
soya bean, dehydrated castor, linseed, and 
of these), and polyhydric alcohols 
glycerol, pentaerythritol, ethylene glycol, 
sorbitol, and mixtures of these Panels 
were exposed under several tests, including 
salt spray 

The long-term test 


indicated that the maximum corrosion re- 
the 


used In 


resins were 


containing 


mixtures 


outdoor weathering 


sistance for the elycerol products is at 


PETROLEUM REFINES 


28 to 30 
with litth 
fatty 

The 
taerythritol 
formance at the 
dride level. The 
performed about the 
glycerol 


level 


regard to 


percent phthalic anhydride 
difference 


used 


shown in 
acid 
showed that 
the best 
24 percent phthali 
orbitol 
the 
percent 


outdoor test also 


products 


pen 
per 
anhy 


eave 


glycerol mixtures 
straight 


phth ali 


Saini is 
products at fe) 
content 
Iechnical Services, 
Washington 
Order PB 


anhydride 
(Office ol 
ment of Commerce, 


50 cents 


Depart 
» dD. ¢ 
111824 


17 pages 


Underground Storage of Liquid 
Petroleum Hydrocarbons in the 
United States, prepared by th 
state This 
part with illustra 
tions the result 
approximately four years’ study b 
LOCC Research Committe, 
cooperation with state Ccommiuttees 
the U.S 

Part 
for underground 
the | S., de 


geologi 


Inter 
Oil Compact Commission two 
publication, complet 


and tabulations, § ot 
the 
workings n 
through 


out 


I summarizes the general condition 


which apply 


alin 


and engineering 


storage 
throughout 
the 


of underground 


primarily 
with ispects 
storage 


Part II is a compendium of state report 


describing storage projects 


for other st 


now ini opera 


tion and possibilities wage fa 
cilities in 42 states 

Interstate Oil 
P. ©) Box 41? 
pages S| 


OMMMISsion, 


Compact ( 
Oklahoma Cuts 2. 104 


RUGGED H: INDICATOR 


Petroleum Refining with Chemi- 
cals, by Kenneth A. Kobe and V. A 
Kalichevsky. This book is an advanced ac 


the v | 


ountered 


prov 


count ot ious probl ms em 


in refining and finishing petroleun 


including th 


proving the quality 


ucts, use of additiy 
products 
methods and refining th chem 
solvents 
Rese 
and 
value It 


ind on 


rch men, as well as plant operator 
find the book { 
chapt rs alsion 


supers isors, should 


contains on en 
nterpretation of testing m 


topics seldom presented in concise mani 


Explanations ire 4 of other ubject 
the lubru 
omitted in college 
ind chemust 

Both have been 
tributors to PrrroLeum 
Kobe is a University of Texas prolessor 
Dr. Kalichevsky 
consultir chemical ! wer with M 
nolia Petroleu Compal Beaum 

D. Van Nostrand, In Ale 
Street, Princeton, N. J. 1 Sale b 
Publishin >. ia Box 
Houston 1, Texas, $14.50 


such as theory olf ition isuall 


standard te 


courses 
chen il enginers 

1uthors frequet col 
REFINER Dy 


chemical engineerin 


ont 
(Clon pan 


Modern Chemical Processes, 
Volume 4, by the Editors of 
and Enginecring Chemistry. 
fourth volume wu " ri 
perpetual wu ntor of | S cher 
technolo 0 ol " 4 proc 
ol interest to rt 
of the trochemorcal industry 
the production of French 


nts and p-Xylene, both 


Industrial 
Thi th 


intended a 
chemical 


Lh 
ntheti 
from peti 
nhold Publishing 


orporation 


for catalytic reformers 


Works on a simple, mechanical 


princi 


ple using specific gravity to measure H 


in reformer recycle gas 
stant response. Local or 
ings. Replaces expensive 


instruments that “can’t take it 


Other uses 


Low cost 


In 


remote read 
delicate 


Measuring specific gravity 


of refinery fuel gas, off-gases from crack 


ing furnaces, demethanizers, 
for gas blending 
heater flue gases 


portable test-car gravitometers 


For details write 
Company, Dept 
42nd St., New 


10 


PR-7, 330 


clk 


to cut fuel costs 


and 


analyzing boiler and 


Also 


The Permutit 


West 


York 36, New York. 


AR 


For more data on 


advertised products, use 


Readers’ Service Cards, last page 
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ccident Control 


hrough Supervision 


Safety programs will work better under good 


instructors able to train others as part of the over-all safety 


effort. 


Alfred Lateiner 


Consultant, Safety and Foreman Trainin« 


AN AGGRESSIVE safety 


can cut 


effort 
half 


In turn, re 


accidents in 
if it is properly planned 


duced accident rates will produce 


refinery 


®@ Better industrial relations 
® Increased production, 

® Decreased operating cost 
® Hivhe 


®@ Improved community and public 


morale 


relations 


With 
why 


these incentives it is obvious 


refinery accident rates have 
shown a steady downward trend since 
1949 16 in 
juries for each million hours worked, 
1955 


was 


In that year there were 7 
compared with 5.5 injuries in 


Even so, last year’s injury ratio 


up over 1954 when a low of 5.56 in- 
juries was reported 
The fact that 


showed an 


refinery accidents 


increase last year points 


up the need for an even more ag- 
gressive safety effort than is now being 
employed, This can be accomplished 


by (1 


effort to determine and eliminate the 


making a more concentrated 


cause of acc idents and 2 Hnproving 


safety supervision 
Determining the cause Every 
result 


have «l 


injury is a and every result 
Injuries are the 
result of 


directly 


must cause 


immediate or direct acci 


dents. Accidents are caused 


254 


by one of three things: Human failure 


mechanical failure—-or a combina- 
tion of these two factors 
Approximately 80 


accidents are 


percent of all 
caused by human fail- 
ure, Only 20 percent are caused by 
mechanical failure 


Why do people act unsafely? Why 
do they often create or permit unsafe 
conditions to exist? There are three 


has reasons: 


1. Improper attitude—disregard for 
instructions, direct violation of safety 
rules, indifference, wilful neglect—ac- 


counts for 70 percent of all unsafe 


acts 


2. Lack of knowledge or skill ac- 
of all 


counts for about 25 percent 


unsale acts 


3. Poor physical or mental condition 


accounts for the rest 


These are the personal defects that 


cause a person to act unsafely A 
che k 


that led up to an injury would reveal 
that 


close into the chain of events 


these unsafe personal factors 


originated somewhere in the person’s 
background. For example home con- 


ditions, improper diet, insufficient 


rest, personal habits, previous educa- 
tion and experience 
chain of 


This is the inflexible 


events that causes injury. To 


lower 


accident rates, the chain must be 
broken or controlled 

In examining the events it becomes 
clear that the logical point of attack 
the unsafe act or condition which 


immediately precedes the accident 
Experience has proved that little can 
be done about the background of the 
conditions 


individual. Unsafe acts or 


can best be eliminated where ad- 


ninistrative and executive control are 


exerted by the person in charg 
whether it be the plant Inanager, su 


pervisor or foreman 


Improving Supervision 
Foremen and supervisors are closer 
to the unsafe acts or conditions than 


level 


can make de¢ isions close to 


anyone else on the supervisory 


therefore 


the point where safety problems 


arise. ‘These men have the opportunity 


and the authority to control the be- 


havior of their workers and the im- 


They 


why and how of this 


mediate work conditions must 
be trained in the 
authority 

lo guide the person in charge as 
to what an unsafe action is or an un- 
following 


This safety check list 


safe condition may be, the 
list is provided 
broadly describes all possible unsaf 
actions or conditions that may exist in 
It is based on a careful 
the American Standard As 


been in 


any situation 


study by 


sociation and has effective 


us Im many successful accident pre 


vention programs 


Human Failure 

1. Operating without authority, 
failure to secure or warn. Includes an 
unauthorized operation such as jump 
ing on a moving train, running some- 
one else's equipment without permis- 
sion, trying to operate an elevator or 


any direct violations of existing pro 


cedures or failure to secure, to tie or 


batten down or make fast or a failure 


to warn, which includes letting an 


other person know when somethin, 


you are doing may put them in 


dange I 
2. Operating at an unsafe speed 


going too fast. too slow, unsafe short 


cuts, driving a car too fast or too 


slow, operating a machine at an un 


1! 


sale spec d, running instead ol VaAIKING 


or running down stairs 


3. Bypassing safety devices. Includes 


| 


disconnecting, misad justing, or in 


someway short-circuiting a sign, signal 


or mechanism which has been de 
idual 


salety 


signed for the safety of the indi 


For example, tying up the 
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Blend WARREN NATURAL GASOLINE 
with your present high quality motor fuel to 
give it superior performance after it reaches 
your customers’ fuel tanks! 


TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 
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Unis Name 


Ne 
me of ured empl 
ployee 


w~ © U8 person 
*Y W a8 the ° 
wntale act 


"Y Physical disebity 


GUIDES 
Bor. 


Supervisor's Report of A 
n 


Accident 


Cation 


Date of Report 
death 
# eid 


deleyed « 
*4icel trectmens 





*dequate 
¥ quer 

“querdeg | *“*'ded 

elective . 


. wr oy 
tater ° 
id) "rence dept 





Suggested form to be used by supervisory personne! in reporting an accident—as based on the 
accident prevention program outlined on these pages. 


interlock level so that an elevator can 


be operated with the door open 


4. Using unsafe 


volves 


equipment. In- 


using equipment that has be- 


come defective through wear and tear 
or abuse. In the same category we in 
clude using the equipment unsafely 
in which case the equipment itself is 
safe but the method of operation o1 
use of such equipment is unsafe, For 
example, a man using a wrench that 
is bent or rusty, teeth 


worn or jaws 


spread, is unsafe 


The 
perfect condition to drive nails is us 
The fail- 
than with 

Also in 


the same classification, is using hands 


using equipment 


same man using a wrench in 


ing the equipment unsafely 
ure is with the man rather 
the equipment in this case 


instead of equipment, as in the case 


of a man using his hands instead of 
a brush or stick when there is some 


danger to the hand 


5. Unsafe loading, placing, mixing 
or combining. Unsafe loading would 
be excessive loading, loading too high, 
loading in such a way as to create a 


top-heavy load or loading over the 


load 


platform, 


either on a vehicle, 
truck or 


unsale 


safe limit 


conveyor, other 


piece ol apparatus, placin; 
would be placing tools in such a po- 
that might roll or fall 


Placing equipment in aisle spaces o1 


sition they 
in the line of travel, placing hands at 
dangerous points of operation in, on 
Combining 


or between equipment 


refers to unsafe combining of acids 


and water 


6. Taking unsafe position or pos- 


ture. Lifting improperly, lifting in a 
position with the body twisted, stand 
ing in the right of way or line of 
travel, referring to the position of th 
body in relation to other objects and 
the posture of the body in relation to 
that 


the work is being done 


7. Working on moving or danger- 
This 


involves oiling, cleaning or adjusting 


ous equipment unnecessarily. 


equipment while it is in motion, 


reaching into, freeing or straightening 


material that is being proc essed 


8. Horseplay of various types such 


as teasing, fooling, practical joking, 


quarreling, distracting, et 


9. Failure to wear personal protec- 


tive devices gloves, safety 


voroles 


shoes respirators, and other specifi 


clothing items to protect the indi 


vidual when the hazard itself cannot 
be confined 

The above listing of nine types of 
unsafe action give a cross-section of 
the various practices committed by 
As stated before, 80 percent 
of all injuries are traceable to 


workers 


one or 


more ol these nine types Ol human 


failure. 
a listing of the eight 


Here its types 


of unsafe conditions that contribute 


yw lead directly to accidental injurv 


Mechanical Failure 
1. Unguarded. This refers to plat 
forms, catwalks, 


points of operation 


on a Mac hine, transmission apparal S 
and other hazard points that are not 
guarded, protected, fenced off or en 


closed in some way 


2. Inadequately guarded. Similar to 
the first category but involving flimsy 
insufficient, or in 


loose. improper, 


complete method of guarding. For 


example if a guard railing on a 


bridge were loose, flimsy or defective 
a person leaning on the railing would 


fall to certain death or injury 


type of unsalt condition is even 
than a completely unguarded situa 
individual wo ild 


tion where the 


notice the obvious danger. 
5. Defective. 
ment, vehicle 


Tools, geal equip 


buildings or any kind 


of material that people may be using 


that is in some way worn, torn 


cracked, broken rusty, bent, sharp or 
splintered through wear and tear ot 


abuse 


4. Unsafe design or construction. 


The defects traceable to the blue print 


or plan. In a building, the architect 
| 


or in a machine, the designer may 


PETROLEUM Ri 








CONDENSER TUBE CLINIC 





THE AMERICAN BRASS COMPANY 
WATERBURY 20, CONNECTICUT 


How two-tubes-in-one can help 
you solve complex corrosion problems 


Edited by James T. Kemp, Metallurgical Engineer 





TWO SEPARATE CORROSION PROBLEMS. metal-to-metal interface i intimate 
\ Duplex lube of steel vith copper or it offers little resistance to heat flow 


a coppel lloy used, for Ferrutes, Duplex Tuly in be sup 


plied with ferrul ot the i compo 


example in exchange or condenses 
iandling water in the tubs inn @ the inner tubs upper 

immonia or a fluid with ippreciable 
ounts of ; 0 Moist 

umoun f ammonia in the shell. Moi cut from the end of the cuter tle 


ammonia attacks coppel ind all of it Phi 


llustration replacing i ort section 


ferrule prevent exc corrosion 
alloy and may cause stress-corrosion of the end exposed in the exchanges 


cracking. Stresses may be due to applied Channel. The ferrule should be long 


to be ecure! | ii hen 





loads or may be residual from cold enough 
working of the metal. Steel, however, i 


the Duplex Pube is « ded into the 
not usceptible to su h iction b ammo 


tribe heet 
nia. Thus the nonferrous tube is shielded 


NACONDA Duplex Heat Exchanger TECHNICAL ASSISTANCE. [he Armerican 


ind ¢ in perform it normal function of ¥ ( ompany sata lturationt 


Tubes are for two ee Of ser giving long service life and efficient 
ice—where the corroding characteri enginect Te entative 
throughs i ivailable 
to help e selec 1 of the 
Anacond Coon iseT hy ( meet 
our proble m Write chn il 
Department The Ameri 


Waterbus 


\ iconda A 
metals ma be combined i ( upro . 
required corrosion resistance 1s placed ‘ ‘ loronto. Ont 


Nickel and Admiralt for example 


heat transfer on the vatel icle 
tics of fluids inside and outside the ' 


Other ombination of coolant—or1 
tube are best met with different metals ” 2 


heating fluid—and “stream ire found 
or alloys—where internal or external 


in petroleum refineric ind chemical 
pressures or the pressure temperature 


lant in which differing properti« 
combinations, are too great for a non ' | * 

ire requires 1! 1(i¢ ind ot 1clé il 

ferrous tube alone. In the latter case ; ' 


exchanger tube. Here two nonferrou 
an Anaconda copper alloy with the 


outside or inside a steel tubs and 


the pair is drawn together. The fin HEAT TRANSFER. Duplex Tubes have 


ished Duplex lube has the chemical thermal transfer characteristic sore A A 
— NACOND 


prope rties required for the more cor where between those two metal 
rosive fluid handled plus the needed used Each face of the tube ha the Tubes and Pilates 
for Condensers 


strength. receptivity-emissivity of its metal. The and Heat Exchangers 





PHYSICAL PROPERTIES OF ANACONDA CONDENSER TUBES” 
| | | 


Yield Strength at | 





Tensile 5% Elongatior 
Strength Inder Load, 


ALLOY ps p 


Arsenical Admiralty-439 52,000 
Ambroloy-927 | 60,000 
Ambraloy-901 60,000 
Cupro Nickel, 30%-702 55,000 
Cupro-Nickel, 10%-755 
Light Annealed 44,0 
Light Drawn 60 
Red Brass-24 42,0 


ad 
27,0 
; 


20 


Ambronze-421 | 46,0 
Phosphorized Arsenical Copper-! 

Light Drawn 

Hard Drawn 
Phosphorized Copper-!03 

Light Drawn 

Hard Drawn 











Note: The above values are aps ximate and should not be used f nealed excep! as noted 
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At Jerguson you get a 
Complete Line 
of Liquid Level 
Gages, Valves 
and Specialties 





Working closely with the men in the 
field, Jerguson has developed a complete 
line of specialized gages, valves and other 
equipment to meet the specific needs of 
the chemical and petrochemical industries 
for the observation of liquids and levels. 
Available in stainless, monel, nickel, has- 
telloy and many other materials . . . with 
rubber, neoprene, lead, teflon, Kel-F, and 
other linings ... in a variety of end, side 
or back connections. 


Reflex and Transparent. With a variety of 
valves for ail installations. 


large Chamber Gages. Minimize boiling 
and surging effect. Both Reflex and 
Transparent; also with non-frosting gage 
glass extension. 


Heated and Cooled Gages and Valves. Com- 
plete line of heated and cooled gages and 
valves, in various models, both Reflex 
and Transparent. 


Non-Frosting Gages. Patented design pre- 
vents frost building up over vision slot. 


Welding Pad Gages. Weld right to liquid 
containing structure and become an in- 
tegral part of it. Can be staggered for 
continuous visibility. 


Ilyminators. Explosion-proof construction, 
UL approved. 


Group G Instrument Piping Valves. Unions, 
nipples, reducers, elbows, tees, valve and 
bleed valve all combined in one space- 
saving unit. 


Write for Data on Jerguson Products for Chem- 
ical and Petrochemical Processing. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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have included unsafe design or in 
some cases the constructor or builder 
erred in the construction 


nay have 


proc ess. 


5. Hazardous arrangement. More 
commonly named “poor housekeep- 


blocking 


and exits, cluttered 


ing’ includes aisle spaces 


floors and work 


areas, improper layout or congestion, 


ek 


6. Unsafe illumination. Lighting 
conditions that contribute to accidents 
loo much light not enough 


light, glare, 


include 
wrong color, direction o1 


Intensity 


7. Unsafe ventilation. Concentra 


dusts, fumes. 


Silica, 


tions of tox vapors 


and vases chemicals paints 


solvents, heated metals and other ma- 


terials found in many activities may 
cause occupational injury if not prop 


erly confined or exhausted 


8. Unsafe clothing. Improper attire 
for the job in hand often causes the 
belts 


jewelry 


Loose 
culls 


hoe provide the 


mishap flapping sleeve 


trouser and worn out 


jumping off point 


lor many a serious injury 


If the 


would become more familiar with the 


people in charve of safety 


accident causes described above, they 


would be able to institute control 


measures for effective safety. Control 


measures are not complicated or dif 


ficult. Foremen, supervisors and of 


ficials should follow a imple pattern 


that divides into two areas: Control 
of | 
condition 

First let 


lion 


human failures wrong 


s consider the unsafe a¢ 
which cause most of the injuries; 
human 


the pattern fon controlling 


behavior 
1. Stop the unsafe action 
2. Study the situation, 
3. Instruct the violator: 


4. Train by repeated instructions 
and 


5. Discipline by good example 


his corrective procedure will not 


eliminate all wrong actions in any 


group ol people but if followed con 


scientiously by the one in charge it 


For more data on advertised products, use Readers’ Service Cards, last page. 


will effectively reduce the number of 
exposures to accidental injury. If peo- 
ple in charge recognize the causes of 
accidents and know what steps to take 
for prevention, a 50 percent cut in 
injuries will result. 

The pattern for controlling unsafe 


conditions is 


1. Remove the hazard or when that 


is not possible 


. Guard or protect or barricade 
the dange1 point, or when that is 


not possible be Sure to 


5. Warn all pe opl who may be e> 
posed in the area: if none of 
these possibilities exist then be 


sure to 


$. Notify the 


through the normal channels de 


proper supervision 


pending on the conditions pre- 


vailing 


. Follow up, after a reasonable 


amount of time has elapsed and 





Meet the Author 


ALFRED LATEINER, a New 
York 


has conducted 


management consultant, 
supervisor y 
training 
courses for 
more than 40 
companies, in- 
cluding U. § 
Gypsum Com- 
pany Tide 
Water Associ- 
ated Oil Com- 
General Foods Corpora 
Merventhaler 
Company, Mohawk 
Mills, Stanley Tool and the 
U.S. Naval Shipyards. He also 


was chairman of public-employe 


pany, 
tion Linotype 


Carpet 


safety on the President’s Com- 
mittee of Occupational Safety; 
general chairman of the Publi 
Employe section of the National 
Safety Council, and supervisor 
of in-plant training courses in 
the School of Studies 
Ext nsion sponsored 
by the City College of New 
Yor] 1948 to 1951 he 


was consulting director of spe 


General 


Program 


From 


cial training for the City of 


New York 

















... typical of more than 
100 companies for whom Grinnell 
is currently fabricating 





These successful companies, leaders in their respec- 
tive fields, are building new facilities right now. 
The power and process piping needed in this con- 
struction is being fabricated in Grinnell shops. 

In fact, at this time — or at any given time, more 
than one hundred similar-type orders for prefab- 
ricated piping are being worked on by Grinnell. 
Why this marked preference by so many companies 
for Grinnell? 

Because piping fabricated in Grinnell shops is 
done under ideal conditions, with modern equip- 
ATTENTION: A 30-minute color sound film showing the 


quality and economy of Grinnell Shop Fabrication of all 
classes of piping is available for group showings. 


Pipe being heated to exact 
temperature required 
for proper bending 


Skilled team completes 
bend in six minutes with 


pipe close to 2000 F 


Grinnell Company, Inc., Providence, Rhode Island 


pipe and tube fittings °* welding fittings . 
Grinnell-Sounders diaphragm valves * pipe °* 
industrial supplies ° 
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Fabricated piping, bending 
operation completed, enters 
stress-relieving furnace 


engineered pipe hangers ond supports ° 
prefabricated piping °* 


Grinnell automatic sprinkler fire protection systems ° 








ment, by personnel qualified for each class of work. 
Included in the price (which is determined in ad- 
vance) are such items of expense as: interpretive 
engineering, shop sketches and planning, procure- 
ment of materials, power services, expendable tools 
and supplies. All piping is rigidly inspected and 
tested to comply exactly with customer specifications 
and applicable codes. Consult Grinnell on your next 


piping job. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Heavy wall pipe being mach Ultrasonic testing 


ined to the proper welding of a weld on 


bevel on a post mill heavy wall pipe 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters . 
plumbing and heating specialties . 


Amco air conditior 
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the unsafe conditions remain 
You are entitled to an answet! 

either something is being don 
or some reason why no correctiv 


action is under way 


Training trainers. [he most rapid 
and effective way to ensure the ay 
plication of safety programs is 
gather together the nucleus of good 
instructors who will in turn be able 
to train others 

Che training of trainers is indeed 


a vital phase in the over-all success 





of a safety program, but it is a phase 
which can only be envisaged once the 
management has been won over to 
the idea of safety as a vital factor in 
produc tion and employs morale 

It is not enough to just develop 
good training programs for super 
visory personnel There should be 


periodical refresher. courses and ad 


At ‘Automatic’ Sprinkler we've kept 


vanced instruction in safety. By a con 


abreast of technological advancements tinuing program of training it is po 


and the effect of such progress in | sible to anticipate accidents. Often 


accide nts can be pre determined and 











terms of fire safety for every business. 
preventive action Can be taken Phi 


In short, we either have the answer 


is a technique, almost a science, whicl 


to your fire protection problem is quite well established and known 


An aggressive safety effort is aided 


or our technicians will get it for you. 


by the establishment of a safety com 
mittee. It must be frankly stated that 
too often the safety committee is a 
body which sees that the requirements 
of the law are carried out and _ the 
Send for necessary reports provided as require a 
by the State. This is not a good op 
Bulletin 73 - eration. In the first place, a permanent 
: committee of 10 to 12 men is not 
Engineered 


ideal because it is essential to in lude 


SPECIAL HAZARD the workers and management in the 
salety program [his can only be done 


Fire Protection ian 


having a rotating committee in 
HIGH PRESSURE CO 

2 every produc tion shop or area whereby 
new and old members are always sit 


ting side by side and becoming fa 





miliar with all aspects of the safety 
program 
Even in the central safety commit- 


tee of a large refinery there should bx 


a continuous rotation of members, so 
CORPORATION os, ekg i that all top management personne! 
paonth ich peeks. fal 


are at some time or another directly 

involved in the safety work being un 
| dertaken. Only in this way can safety 
Offices in Principal Cities} of North and Hi South America | become an integral part of the r 
finery’s activity, 


i 
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gas 
dehydration 
at 
lower 


capital cost, 
lower 


operating cost 
... With 


Photo Courtesy of Blaw-Knox Compony 


¢ High dew point depression — 50° to 85°F. 
* Easily regenerated to 98-99% solution in an atmospheric stripper 


* Stable in the presence of sulfur, oxygen, and CO. at normal operating temperatures 


* Carry-over losses are small * Does not solidify in concentrated solution * Noncorrosive 


* High theoretical decomposition temperature—404°F. * Low vaporization losses 


Dept. G 1-21-1 
i ffexe| 


hemical 





40 Pector Street, New York 6, N. Y. 
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Initial cost of a TEG dehydration plant is usually less than half that for certain types 
of dessicant plant. And operating costs are only 4 to 4—with lower dessicant make- 
up cost. Our technical service man will be glad to consult with you if you're think- 
ing about a new plant—or about the feasibility of converting an existing one. 

If you currently use TEG, write for a typical analysis, quotation and free sample 
of our material. It’s extremely low in iron, chlorides, acidity and water. 
Ethanolamines + Ethylene Oxide « Ethylene Gilycols + Urea « Formaidehyde + U. F. Concens« 


trate - 65 « Anhydrous Ammoniase Ammonia Liquor +s Ammonium Sulfate «Sodium Nitrate 
* Methanol Nitrogen Solutions « Nitrogen Tetroxide « Fertilizers & Feed Suppiemente 


For more data on advertised products, use Readers’ Service Card last page 
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Managements Forgotten Men’ 


The author describes two excellent ways to 


solve executive manpower problems: (1) Recognize your 


source 


middle management. (2) Do something about it 


by creating a sound management development program. 


Joseph M. Trickett 
Vif Management 


1d Machinery & 


ri for 


MiIppDLE MANAGEMENT is an impor 


tant area modern industry—and 
xely to be found the “for 

gotten men’ ol 
7 he \¢ 
tives of 
they 


ment or supervision 


Management 
men are neither chief execu- 
their organizations, nor are 
currently in front-line manage- 
Yet they consti- 
tute a pool from which industry must 


recruit its top flight executives 


effort to find 
executives, modern industry must de- 


In its accelerated 


pend on management development 


In turn, management development 


depends upon middle management 
in a more or less logical pattern To 


{« illow 


of modern management, three related 


this evolution in the thinking 


questions must be reviewed 
1. Why is management development 
of increasing and vital importance 


in American business? 


2. What 


agement in a company’s manage 


is the role of middle man 


ment development? 


3. How is personal development in 


volved in management develop 


ment 


Why Management Develop- 
ment? It is no accident that, during 
the past few years, most of the well 
known companies in America hav 
become interested in management o1 

xecutive development. In fact, over 
75 per’ cent of all large companies in 
the country have some formal ap 
proach to the development of thei 
About three 
had 


ment development programs for no 


executive material 


fourths of these have manave 
than seven years, 


Several 


bring about this new interest in exec- 


longer 


factors have combined to 
utive growth and development. First, 
there is the changing picture in busi 
itse lf ‘T he 


in business today 


ness job of management 


is markedly differ- 


ent from what it was 15 years ago. 


Throughout industry of all types 


and sizes, within all functions in busi 


ness there are new demands upon 


managerial skill and ability. The very 


impact of a new and fast-changing 


technology, the changes in the mar- 


j 


keting and distribution picture, and 


the highly 


man relations problems are familiar 


dynamic and volatile hu- 
And these are only the beginning As 
Peter Drucker has pointed out in his 
challenging look at The Next Twent 


Year 


‘The 


may 


oreatest educational need 


vell be in management . the 


“intuit 4 ” } Cin al 
MmtUullive manaver 1 ODsOoteleE and 


ex perue nce” ot be avery reliable 


PETROLEUM 


f ould be 


institution of learning 


hard to 


where 


culde . indeed it 


find an 
he could acquire today the educatior 
he needs to be a manager tomorrou 
But. 
dle systematic knowledge, he 
to be highly educated 


to han 


vil have 


in the enseé of be ing able 


“Thi 
be done, 
by the business itself . 


educational job will have t 


to a very large extent, in and 


The 


within American industry which has 


second fundamental chang 
emphasized the need for developmen 
tal activities is the transition from a 
proprietary-to a professional-manage 
ment group 

One qualified observer, Robert M« 
Murry, that this change 
began World War | 


is continuing through the present. H: 


pomnts out 


right after and 
ays that the problem of finding and 
developing qualified, professional 
managers is a fairly new one; that 
World War I, there was rela 
little need for 


kind since most busine 


until 
tively managers of this 
sses were man 


aged by their owners 


The trend during the past 25 year 
toward the separation of ownership 
from management, plus the increasing 
complexity and size of business opera 


tions, has fostered the growth of th 
Not 


this new professional manager know 


professional manage only does 
that he must be particularly and spe 
what he 
“trusteeship responsibilitre 


cifically trained to handle 
calls his 
but he knows that he has a continuin 
and pressing responsibility to keep up 


in his chosen profession 
factor in 


third related 


interest in executive growth 


| he re 18 a 
this new 

it has even been likened to a man 
agerial renaissance. A few years ago, 
several qualified observers, among oth- 
ers, pointed a change in the outlook, 
in the attitude, of existing managers. 
This is generally shown by a new will- 


REFINER 
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The fact that the Klinger valve has 
no seat but is sealed by resilient 
packing rings which are compressed 
round a sliding piston, means that 
power is only required to move the 
piston from one position to another 
and no power is required to main- 
tain the valve in the closed or open 
position. Valves are manufactured 
with bronze, forged or case steel 
bodies, screwed or flanged, with 
stainless steel pistons and spindles 
as standard, in sizes from 4” to 6” 
bore. Tapped air connections are 
provided at each end of the air 
cylinder. The valves have been 
designed for operation with an air 
supply at a pressure of about 
70 p.s.i., although in certain 
circumstances it is possible for 
the valves to operate at pressures 
down to 50 p.s.i. 

Klingermatic air-operated valves 
are ideally suited for remote control 
of filling lines, emergency valves, 
where rapid operation is desired 
and such similar applications. 





“= 
: " 


Write to your Klinger agent for descriptive Klingermatic Air-operated Valves being used as remote-controlled 
leaflets and literature. filling and emergency valves on a gas bottling plant. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone: Foots Cray 7777 
MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 95, RIVER STREET, HOBOKEN, NEW JERSEY, USA 


f Manufacturing Licensees for US A ‘ 


Telephone WILBANK 3/6! Cable ROBCO Telephone’) HOBOKEN 2.7915 
Branches ot SYONEY HALIFAX OTTAWA TORONTO HAMILTON 
WINNIPEG EDMONTON VANCOUVER QUEBEC CITY Distributors and Agents 


. AL 
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ingness to learn, a new recognition of 
room for personal growth and im- 
provement, a seeking of methods to 
improve one’s personal efficiency and 
effectiveness 

The phenomenal growth in variety 
and number of management programs 
in colleges and universities through- 
out the country, overwhelming de- 





mands for enrollments in seminars 
and programs of such organizations 
as the AMA and the N.I.C.B., and 
the great increase in demand for man- 
agement literature of all sorts are 
symptomatic of this new interest, of 
the managerial enlightenment. 


What is Management Develop- 
ment? Any discussion of the impor- 
tance of management development 
today requires some definition of 
terms, for, like most of the terminol- 
ogy of modern business administra- 
tion, there is a great deal of confusion 
and even contradiction 

In the minds of many, management 
development means something to be 
done today to young and inexpe- 
rienced men to make them qualified 


Type DEB 
2-stage unit 


to assume managerial responsibilities 


tomorrow, 


To others, management develop- 
ment means “sending two men each 
year to Harvard” or some other such 


university program, 


To a few, the term means replace 
ment charts, age-of-incumbent anal- 
yses, manning tables for the very top 


With Dependable COFFIN Turbo Feed Pumps | positions in the company ‘herarchs 


And to some it means the trainin: 


Matched pump, turbine and governor are compactly designed and pre classes, outside written material sent 


cision built as an integral unit to assure years of dependable perform 
ance—in minimum size, with low steam consumption. Widely used for 


to individuals, or other efforts to im- 
prove quality of company foreman 
boiler feed service in refineries, chemical plants, paper mills and general are 
: ship or supervision 
industry, the well-known line of Coffin Turbo Pumps offer Volumetric 
Management development, of 
Ranges to 800 gpm, Discharge Pressures to 1500 psig, Steam Temper- . 
: ; 7 course, means all of these things 
atures to 950° F., Exhaust Pressures to 200 psig, and Liquid Tempera- 
tures to 325° F. For special installations these ratings may be exceeded Management development is a con- 
tinuous process or activity which is 
concerned with selection, organiza- 
tion, maintenance and improvement 
of management personnel throughout 
the organization. As such, it is a three- 
fold responsibility—of each individ- 
ual, for his self-development; of each 
boss, for the development of his sub- 


ordinates; of the company as a whole, 


@ENGINEERS .. . write today for complete specifications on the 
entire line of Coffin Turbo Pumps. 


to provide each boss with adequate 
tools, procedures and guidance. 


COMPANY 


Jewood, New Jersey Objectives and Philosophy. |: 
has been pointed out again and again, 
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Manufactured for a large mid-western refinery, each 
of these six MEK Oliver De-waxing filters measures 
10’ in diameter, 22’ 3” in length and has a filtering 
area of 700 square feet 

Oliver De-waxing Filters were selected for this in 
stallation because of large process capabilities, unique 


if you'd like more information on Oliver Petroleurn 


One of six of the Oliver 
De-waxing Filters. 


Internal drum exposure 
showing the pipes leading 
from the filter sections to 
the automatic valve in the 
trunnion. 


filtrate valve design, and a well-engineered internal 
drainage system 
Dorr-Oliver manufactures a complete line of filter 
for the petroleum industry. Other ‘‘ World’s Largest 
an Oliver pre-coat installation for breaking slop 
oil emulsions and filtration stations for contact 
clay removal from lube stocks 


Filters write 


Dorr-Oliver Incorporated, Stamford, Conn 


TornR-CuriverR 


WORLD-WIDE RESEARCH 


For more data 


c ‘ 


Tt 


EQUIPMENT 
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SHELL CHEMICAL IS ADDING 


For more data on 


Next door to its ammonia plant at Ventura, 
California—in the heart of a rich agricul- 
tural area, Shell Chemical Corporation has 
picked the logical location for its new urea 
The M. W. Kellogg Company 
worked with Shell Chemical in engineering 


plant. 


the project, and is now well ahead with 
construction. The plant will be completed 
this fall. M.W. Kellogg also engineered and 
built Shell Chemical’s adjacent 150 ton/day 
ammonia plant, from which raw materials 
will be piped into the urea facilities. 
Designed to produce 100 tons of high 
purity urea per day, the Ventura plant will 
be the chemical industry’s first urea manu- 


SOMETHING NEW 


facturing facilities on the West Coast. It 
will also be the first urea plant in the entire 
United States to use a new process which, 
in addition to being considered the most 
efficient yet developed, overcomes the se- 
vere corrosion problems encountered with 
conventional urea processes. 

If your company is considering new or 
expanded production of petrochemicals 
especially of ammonia, ethylene, 
W. Kellogg’s 


long and broad experience with hydrocar 


urea, 
phenol, or butadiene—M. 


bons in these areas is your assurance of low 


initial and operating costs, as well as 


high yields. 


PETROCHEMICAL PROCESSES AND PLANTS 


CHEMICAL PROCESS DIVISION 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF 


advertised products, use Readers’ Service Cards, last page 


PULLMAN INCORPORATED 





As Management Sees It... 





by many recognized management au- 
thorities, that effective management 
development is more a philisophy of 
management that it is a system of 
forms and procedures. Yet many com- 
panies seem to have adopted and 
adapted the trappings without formu- 
lating, accepting, and internalizing the 
necessary philosophy, Likewise, many 
companies, which have attempted to 
do something formal about the de- 
velopment of their management per- 
sonnel. have failed to define or even 
think through the objectives of what- 
ever they are setting out to do 

A great many even formally-defined 
and stated objectives or purposes of 
executive development activities are 
inadequate or severely limited in 
scope. A little time spent in clarifying 
such objectives and in making them 
venerally known throughout the OT- 
ganization would be well justified by 


larger returns from such activities 


Putting the Philosophy to Work. 
Even well-crystallized beliefs and 
stated objectives will not, in them- 
selves, provide a sufficient guide for 
all managers at all levels and all lo- 
cations there must be some means 
to put the philosophy to work. There- 
fore the following steps o1 phases of 
putting an effective management de- 
velopm«e nt philosophy to work within 


the organization are proposed 


1. A broad statement ol policy to 
crystallize the philosophy and synthe- 
size determined objectives 


2. Certain procedures and tools to 
implement this policy. Three basi 
tools are of prime importance: an in- 
dividual experience record; a perform- 
ance appraisal or review proc edure; 
and a specific plan or program for 


each individual. 
- Participation by top manage- 
ment 


4. Provision for application within 


the entire management team 


5. Identification and use of avail- 
able management-development _ re- 


sources 


6. Almost unlimited subject-matter 


coverage, 


7. Provision for continuous, long- 
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Barco Steam Jacketed 
Flexible Ball Joints 





|) steam 


+ jyackeT 7 











MOLTEN SULFUR — These photo- 
graphs show unloading of molten 
sulfur at Mississippi River dock of 
National Lead Company, Titanium 
Division. 


ne Pa 5 
di «Re se Aes 


UNLOADING LINE 


OT steam is the secret of handling 
sulfur as a liquid at barge loading 
and unloading docks. Barco’s new Steam 
Jacketed Flexible Ball Joints are an inte 
gral part of the splendidly engineered in- 
stallation shown above. A traveling crane 
raises and lowers pipe made flexible with 
Barco Joints. This arrangement accommo 
dates river stages varyirig up to 40 feet 
This permanent, maintenance-free, labor 
saving installation eliminates the problems 
of rapid deterioration and frequent main 
tenance encountered with hose 
For recommendations on how to use Barco 
Flexible Ball Joints in loading lineshandling 
oil, chemicals, gasoline, alcohol and other 
fluids, ask for a Barco engineering field 
representative—located in principal cities. 


COMPLETE LINE — Barco Steam Jacketed 
Flexible Ball Joints are now offered in 
2”, 3", 4° and 6” sizes 


TO MEET YOUR NEEDS — Straight and 
angle; screwed and flanged styles. Steel 


casting 


FLEXIBILITY — The ball provides more 
than 30 total angular movement in any 


direction 


VERSATILE—For handling sulfur, asphalt, 
and other heavy materials. Heat speeds 


flow; cuts loading time 


ENGINEERING RECOMMENDATION — Ask 
for a copy of new catalog 2158 on 


“Barco Flexible Ball Joints for Piping.” 


542H Hough Street Barrington, Illinois 


In Canada: The Holden Co., Ltd.. Montreal 


For more data on advertised products, use Readers’ Service Cards, last page 
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BALANCER 


/ 


THE 
ELLIOTT 
ELECTRICAL 
CONTROL 


Get tight, uniform tube joints everytime and get them fast. 
The Elliott Electric Control, a torque-limiting device designed 
for use with any standard tapping motor, automatically bal- 
ances outside voltage variables (without the need of a separate 
voltage regulator), controls the torque, and tells you when the 
tube has been rolled tight. 


Speed the operation too with balancer and the Elliott Stabilizer 
which takes the wobble out of tube rolling. It centers and holds 
the expander case and cage, allowing operator to keep both a 
hands on the motor. Full details in Bulletin Y-40, Address F 


Elliott Company, Lagonda Division, Springfield, Ohio, | 


ELLIOTT Company f 4 


ADINES © MOTORS © GENERATORS © OF 
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term action, with feed-back contro 


to assure such continuity. 


The Role of Middle Manage- 
ment. During the last few year 
much concerning top management 
and front-line or supervisory manag 
ment has been heard and read. Very 
little has been written or spoken about 
the several levels or layers of 
agement re sponsibility which 


tween top, gene ral company ™m 





JOSEPH M. TRICKETT has 
been coordinator of manage- 
ment development for Food 
Machinery and Chemical Cor 
poration at San Jose, Calif., for 
the past year. Previously, he was 
with the American Management 
Association in New York, where 
he conducted a nation-wide su 
vey I management -develop- 
ment activities. His other ex 
perience includes six years as 
dean of the School of Manage 
ment at San Francisco’s Golden 
Gate College; five years as di 
rector of organization manage 
ment with Columbia Steel Com 
pany, and similar activiti with 
Standard Oil Company of Cali- 
fornia. Dr. ‘Trickett is a gradu- 
ate of Washburn University and 
holds M B A. and Ph.D. degree 


from Stanford University 











ment and mana 
level 

Middle management ¢ 
defined by exclusion—by 
those few individuals who | 
functional, company-wide responsibil 
ities and those who hav 
and direct supervision of 
done at any lo 
function 

This leave the Ind duals Invol 
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Fig. 1221 


Stop 


Galling with the hardest valve wedges you can buy 


Highly resistant to erosion and corrosion 


Here's a wedge as hard as flint... so 
hard that it’s undamaged by pipe cut- 
tings, scale or grit. It’s the only trim 
we know of which will successfully 
withstand the simultaneous attack of 
the three valve-destroying agents 
corrosion, erosion, galling. ‘This 
wedge is 13% chrome stainless steel 
hardened up to 1000 Brinell 
ALVE S FORGED & CAST STEEL, LUBRICATED Specify » hyo aplenty ies on Abe 
PLUG, BRONZE & IRON VALVES globe where you need the extra 
rugged nature of forged steel. They 
are recommended for Stcam service 
up to 800 ass oil service upto 1000 ' F, 
Or, use these same valves for hydrauli 
service up to 2000 Ibs. 
Write for Form 195 for specifica- 
tions on the OIC forged steel line. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


For more duta on advertised products, use Readers’ Service Cards, last page 
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sible for particular functions, loca- 


tions, facilities, or products (thin 


/WEATHERCOAT Wve ctecoce eeu cee 


agement. A few years ago it was 
quite fashionable to refer to the for 


protects exposed insulation seth edecot ag ip ondeas 20M 


forgotten man” in management, t 
since that time a variety of foreman 
training activities has deve loped 

In a relatively minor number of 
instances companies have begun to 
recognize that more is needed in de 
veloping an effective organization 
than foreman or supervisory trainin 
Frequently, the chief things wrong 
with the foremen’s attitudes and be 
havior were the foremen’s foremen 
middle management 

Che diminution of real authority at 
the working level and the creation of 
a wide variety of staff experts have 
served to augment the fact that in 
dividuals in management who actu 
ally may need broadening, horizon 
clarifying attention most are many ol 
those in middle management 

For example, most progressive 
companies have given some conside1 
ation to the way the over-all organi 
zation structure of the company 1 
et up, its basi divisional and de 
partmental setup Likewise there has 
been frequent analysis and attention 
to areas ol responsibility and lines of 
authority at the work level—usually 
dictated by the nature of the work 


proces { 


Insur ATION on towers, tanks and exchangers must be kept 
DRY. If moisture gets through, the efficiency drops. 

Modern refinery and plant design places many major insu- 
lated vessels “in the open.”” You can maintain the efficiency 
of your insulation with easy-to-apply Laykold Weathercoat. here are called middle management 

Weathercoat is a fibrated asphalt-base material of easy A part of this neglect is reflected in 
troweling consistency that dries to a black, remarkably tough the lack of developmental activitic 
and tenacious coating. A majority of the leading refineries which are carried on within this 
are regular users of Weathercoat. group. This runs the gamut from 

A new product: Mastic Weathercoat, a bodied material, for membership in professional societies 
use wherever economy demands the application of a single, and attendance at management meet 
thick layer. 


There has, however, been relatively 
littl attention to the problems of 
organization planning within the 


several levels ol responsibility which 


ings (well-used by members of top 
management to specific develop 
Write today for our free illustrated brochure, entitled mental and improvement classes for 

“Laykold Weathercoat for Insulation Protection.” supervisors (most frequent at the 
lowest level). Yet, management de- 
velopment cannot be genuinely ef- 


fective within an organization unless 


ACERT UGR CS EMANUEL MM | the essential interlocutory role ol 


] c | y | 
200 Bush Street. San Francisco 20. California middle management l recognized 


. t | and utilized 
wr, : Of course the developmental role 


cannot effectively be played el 
LEADING MARKETERS OF ASPHALTS, CUTBACKS AND BITUMULS — NATIONWIDE 


up or down, unless executives 
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was making individualized petroleum equipment 


Time was... when motion pictures were little more than a quick suc- 
cession of instantaneous photographs. An oil well was a hole in the 
ground, a small steam engine, rude derrick, and pump. 


Today motion pictures have matured into 
the splendid effects of Technicolor and 
Cinemascope, and the American oil trade 
into the world’s largest producer of crude 
petroleum. 
Having grown up alongside the Amer- 
ican petroleum industry for the past 75 
ears, KOVEN takes pride in having 
elped this industry achieve faster, more 
efficient output at lower costs, By manu- 
facturing individualized petroleum equip- 


ment economically and according to the 
exact specifications of petroleum manu- 
facturers, KOVEN has itself succeeded in 
becoming one of this country's foremost 
contributors to petroleum progress 

With experience of this kind KOVEN 
feels confident it can help turn your pro- 
duction problems into production solu- 
tions. Call or write for a consultation with 
a trained representative, and send for Bul- 
letin #550. There's no obligation, 


X-RAY INSPECTION FOR QUALITY CONTROL 


KOVEN equipment in all metals and alloys includes: High pressure ves- 
sels built to A.S.M.E., A.P I. Codes; extractors; mixers; stills; kettles; 
tanks; stacks; breechings; hot transfer lines; light and heavy fabricated 
piping and plate exhaust ducts. Shop and field erected storage tanks to 
2 million gallons. High vacuum testing on liquid oxygen storage tanks 


SPECIALISTS IN INTRICATE FABRICATION USING: 


stainless steel + aluminum + monel 
inconel «+ all clad materials fabrication to all AS ME. Codes 


stainless steel jacketed still with downpipe 


stainless steel concentrator 


OAS Ww FORK INDIVIDUALIZED EQUIPMENT SINCE 1881 





L. O. KOVEN & BRO., INC. + 154-P OGDEN AVE., JERSEY CITY 7, N. J. 


July, 1956—PETROLEUM REFINER 


PLANTS: JERSEY CITY, N. J 


* DOVER, N. J. * TRENTON, N. J. 
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How to pack up 
your packing troubles... 
and smile, smile, smile 


Replacing the packing in your pumps is a necessary evil—and an 
expensive one. Maintenance time comes high, but downtime for 
emergency repacking is worse. 

One of the outstanding features of Dean Brothers standard cen- 
trifugal pumps is the way they're designed to overcome packing wear. 
For instance, shaft deflection is a serious cause of packing wear. The 
greater the shaft diameter and the shorter the shaft overhang, the 
less the deflection. So Dean Brothers engineered the shaft extra large 
with an extra short overhang for longer packing life 

Obviously the more rings of packing, the less wear on each ring. 
So the stuffing box was designed for six rings (plus lantern gland) 
one more ring than most pumps. And when a mechanical seal is used 
for high temperature pumping, the integral stuffing box accommo- 
dates it, too—another neat bit of cost-saving engineering. And to 
insure adequate cooling of the packing in high temperature services, 
the water jacket completely encircles the full length of the stuffing box. 

Every part and every feature of these pumps have been engineered 
into an integral unit with standard, interchangeable parts to make 
them the best pumps in the long run and the lowest in overall cost. 

If you'd like to pack up your packing troubles, you'll be inter- 
ested in full information about all Dean Brothers standard centrif- 
ugal pumps.* Send for Circular No, 184A 


*Serles 10, Serles 20 and Series 3O—to 7,000 gallons per minute capacity 


Partial section showing water 
jacket encircling full length ol 


stufling box. Also note six rings ol 





packing plus lantern gland in cen 
ter. Width of gland is same as two } j [ I l i | 
rings of packing | UL) 
pram, 
Nei as 


sa 


DEAN BROTHERS PUMPS /NC. 


INDIANAPOLIS 7, INDIANA 


Centrifugal and Reciprocating Pumps «+ Since 1869 
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willing first to look to their own de 
velopment. 

Dr. Ohmann of the Standard Oil 
Company of Ohio and one of the 
country’s authorities in this field of 
personal development has put this 
point succinctly: . emphasis in. 
training has usually been on training 
the other fellow—his needs and 
shortcomings being more apparent 
than our own . . . Let’s start man- 
agement development with ourselves 
Certainly, we have some responsibility 
for developing others, but I some- 
times think we could accomplish 
more if we just worked on our- 
selves.” 


Personal Development. Earlier it 
was emphasized that management 
development is man development and 
that each man, each individual, must 
want to develop. Actually, it is al- 
most a phycho-physical truism that 
growth and development of an indi 
vidual must continue; when growth 
process and growth desire stop, de- 
generation, leading to decay and 
death, begins 

Of course, there are many facets 
of a being in which the apex in this 
growth curve is reached relatively 
early, particularly true of the physical 
side of life. There are some old wives’ 
tales which indicate that this same 
phenomenon is true regarding the 
mental-emotional side of life. A you- 
can’t-teach-an-old-dog-new-tricks 
philosophy has handicapped the per- 
sonal development of many in busi 
ness Not only does it keep some 
bosses from giving developmental at 
tention to certain of their subordi 
nates, but it keeps many individuals 
from doing anything for themselves 

This myth should and must be ex 
ploded. A person can grow and de 
velop and change, in attitude and in 
behavior, just about as long as he 
really wants to do so and in the gen 
eral direction he basically picks out 
In fact, it might be said that a person 
is going to change and develop for 
better or for worse anyway, so it be 
hooves him to make this change a 
positive, as purposeful and as useful 


as possible 


Self-Analysis for Self-Develop- 
ment: The writer believes that all 


that is done in appraisal or perform- 
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Baw Kaocrete-32 
Special High Temperature Service —To 3200 F 
B&W Kaocast 


High Temperature, General Purpose Use 


To 3000 F 


Baw Kaocrete-A 
General Purpose Use—To 2700 F 


Baw Kaocrete-B 

For Ease of Plastering 'n General Purpose 
Use—To 2300 F 

Baw Kaocrete-D 


For Extra Strength and Abrasion Resistance — 
To 2500 F 








Baw Kromecast 


Chrome-base Castable for Resistance to Attack 
of Slag and Other Reactive Products 
To 3100 fF 


Baw Hydrochrome 


Chrome base Castable for Resistance 10 Attack 
»f Slag and Other Reactive Products 
To 2800 f 


Insulating Concrete-Mixes 


— 
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ance review activities is aimed at 
helping the individual to see himself 
and thus to help himself, ‘Thus, part 
of the process of coaching and coun- 
selling which goes on between boss 
and subordinate involves getting each 
man to appraise himself, If each per- 
son can say, “Yes, | should improve 
or change that aspect of my per- 
What can I do about 


then real development is well 


formance 
eo” 


on the way 


Six Keys to Personal Develop- 
ment. At this point the reader may 
ask: “So what? What do I do 
about my develop- 


»”” 


well 
next personal 


ment Here are six keys to follow: 


1. Begin 


‘ hose n 


now to recognize your 


profession of management. 
Such recognition implies a keeping 


There 


evolving philosophies and procedures 


up in your profession are 


and techniques with which a bona 
fide 


familiar 


professional manager must be 


he gets familiar by partici- 





WASHINGTON ALUMINUM 


Company, Incorporated 


Baltimore 29, Maryland 


phone: Arbutus 2700 


For more data on advertised products 


pating in management societies and 


programs and by reading widely, 
though selectively, in the field of man- 


agement. 


2. Look to your personal develop- 
ment on a continuing basis. This in- 
cludes your ability to write and speak 
effectively. There is a growing feeling 
among many top executives that no 
one should be permitted to play an 
important role in management unless 
he is an effective speaker and writer. 

Part of this, naturally, involves how 
and what you read, It has been well- 
that the real 


tomorrow’s business must 


stated, again and again 
leaders in 
be “well-educated trained 


men, not 


seals ad 

If you can’t read rapidly enough, 
expose yourself to some of the tech- 
niques in written material and in eve- 
ning classes on how to speed up your 
reading and improve 


your compre- 


hension 


3. Keep in mind the big picture 
not 
fall 
specialist who knows more 


Don’t 


forest, 
Don’t 


see the whole just your 


particular tree into the 


trap ol a 
about less and less 


and more 


lose sight of the over-all objective of 


High strength, 
walkways 


WACO 
and handrailing provide 
complete non-skid, non-sparking safe- 
ty. Designed and custom fabricated 
fo your special requirements 

Write for additional information 


W rite 


non-corrosive, 


also for information on 
e Pressure Vessels 

e Processing Tanks 

e Storage Tanks 

e Heat Exchangers 

e Towers e Gratings 


ME « e and we 


the | " ate 


earest WACO office 





New York—Murray H 
Boston—Liberty 2-7917 
Cleveland—Erie 1-3165 
Chicago—Franklin 2-4730 
Houston—Blackstone 6388 
Mobile—Hemiock 2-4466 
New Orleans—Raymond 9744 
Pittsburgh—Museum 1|-7818 
San Francisco—Yukon 6-2803 
St. Louis—Colfax |-1899 
Seattie—Main 8930 


7-0926 


View 
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your organization. Constantly keep 
your personal and functional objec- 
tives in line with these over-all pur- 


poses. 


4. Be positive in your thinking and 
in your Don’t be 
either about your work or about your 


actions defensive 
particular qualifications. Many func- 
tional specialists tend to want to de- 
fend their particular activity. Re- 
member, “knowledge is power” and 
if your knowledge is broad enough, 
your power and recognition also will 
be broad. 


5. See that your practice of man- 
agement with your subordinates and 
others in the organization is in line 
with your fundamental belief in good 
team play and effective group action 
Chus, don’t precipitate line-staff con- 
flicts 

If in a staff 
that the basic purpose of your func- 
facilitate 


position, remembe1 
tion is to to improve, to 
assist, to service, and to advise those 
individuals who are engaged directly 
in atc hieving the hasi objec tives for 
the Stafl 
executives with this cooperative point 


which organization exists 
of view do not grasp for line authority 
that they 


authority to get the job done 


or complain need more 


If you are in a line job, recognize 
that staff people are there to facili- 


tate your activities 
that 


_in the final analy- 


sis, and your results can be 
sounder, quicker, easier through the 
staff 


effective line executive 


proper use of assistance. An 
knows how to 


use staff organization 


6. Get 
If you would know 
first 


ac quainted with yourself 


others, you 
This is 
introspection it 


balanced 


must 


know yourself not to 


advocate a morbid 


is to advocate a mature 


outlook 


lo make a good manager, begin 


with a vood man and Cal h man must 


] 


start thi manavement development 


himself 


As_ previously emphasized 
agement development is reall 
Only through 


ual self-recognition and development 


development individ- 


can expect a management leadership 


be provided in business which 18 


genuinely able to get things 


de me 


through people 
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Engineering and Management of the Oklahoma 
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College April 19, 1956 


This article 
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«A Great Name 
In Water Conditioning 

















It takes the combined ability and experience of Whether your problem requires boiler or cool 
many people to engineer effective water con- ing water conditioning, Betz completely-inte 
ditioning. grated service brings into play techniques, 
Few plants, however, can afford to maintain methods, and engineering that can make all 
or establish an internal staff capable of supply- the difference in results 
ing the constant flow of engineering knowledge, A Betz District Engineer, one of the many 
the diversification of thinking, the thousands of important members of the Betz service “‘team”’ 
creative and supervisory man-hours that are will be happy to give you the details of our 
necessary to the engineering, planning, and con result-getting service. Why not call him in today? 
trol of an effective water conditioning program W.H.& LL.D. BETZ, Gillingham & Worth Streets, 
By assigning the responsibility for result- Philadelphia 24, Pa. In Canada: BETZ Labora 


getting water conditioning in your plant to the tories Limited, Montreal | 


Betz Organization, you gain immediately the 
services of field, staff, and consulting engineers, 


researchers, chemists, and production personnel 








...plus the basic objectivity of an “‘outside’”’ 
organization providing individual attention to LL 
your individual problems. 














What’s more, the services of these team spe- 
cialists are available to you without actually) 
putting them on your payroll! CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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Rathbone Stresses Need 
For International Trade 
M. J. Rathbon 


Oil Company 


president of Standard 
. said in ¢ hat 
two-way 


(New Jersey 
tanooga recently that a 

of international trade 18 an 
must if the [ Ss 
dominant 


street 
absolute 
8 tO Maintain it 

position in the work 
He said as the lt S 
trially, 
to the 
materials 
At the 


mencement 


t xpands indus 
will be the kes 


country § pressing need flor new 


international trade 


same time, he said in a com 
address at the University of 
Chattanooga, international trade will help 
markets’ in those 
thei 


require our tia 


the country find “new 
countries that are struggling to raise 
tandards of living and 


chinery, manufactured goods and food 


Rathbone, who heads the world’s largest 
industrial concern, also said international 
trade will promote “peace and welfare of 
demonstrating — the 


points of democracy and free 


nations by strong 


enterprise 


New Law Clears Way 
For Refinery on Indian Land 


A bill has been passed and signed into 
law, clearing the way for construction of 


one, and possibly refineries on the 
lands of the 
Mary ikke Wash 

The bill was pushed through Congress 
of proposals by Richfield Qul 
Company for construction of a $50-million 


Now, Union 


itlifornia also 1 


two, 


lulalip Indian 


reservation 


near 
on the basis 


refinery on the reservation 
Cyl ¢ ompany ol ( 


i interested in 


reported 
acquiring a rehner ite 
on lulalip lands 
Under the new law, owners of certain 
lands on the reservation will be 


to initiate 


pe rmitted 
authority to 
tribal 


court action for 
also will 
to sell tribal lands 


Interior 


ell The miecasute 
head 
of the 


permit 
with the consent 


department 


. in the Industry 


World Congress Sets 
Next Meeting in U. S. 


The fifth World Petroleum Congress, 
scheduled for 1959, will be held in New 
York’s Coliseum. It is expected to attract 
some 5000 oil scientists and others from 
0 countrie 

C. Eugene Davis, Kirkwood, Mo., petro 
leum consultant and recently-retired vice 
president of Shell Oil Company, will serve 
as general secretary of the congress 

At the fourth Rome last 
surmmer, Eger \ Murphree was re-elected 
chairman of the organization’s top govern 
Permanent Council. Mur 
sident of Esso Research and En 
Company, 1s on a one-year leave 
from his firm while serving as 
istant to the Secretary of De 


CONKTCSS in 


ing group, the 
phree pre 
Minecring 
ot absence 
special as 
fense for guided missiles 

\ general organizing committee set 
to conduct the fifth 
F. S. Clulow, vice 
manulacturing, 


Field, 


velopment, I he 


coneress consists ol 


president in charge of 
Shell Oil Company H. W 
general manager, research and de 
Atlantic Refining Com 
Jerry McAfee, vice president, Gulf 
John C. Zimmer, assistant 
manager, Socony-Mobil Laboratories; | 
B. McConnell, vice president, Standard 
Ohio H. B. Nichols, vice 
president and director, California 
Oil Company; J. K. Roberts, 
ager, research and development 
Indiana Ww. ¢ 
ing, vice president, 
ind Mr Murphree, 


" 
Nations 


pany 


Oil ¢ ompany 


Oil Company 
lexas 
general nan 
Standard 
Kinsoly 
Sun Pipeline Company, 


Oil ¢ ompany 


chairman 

with delegates on the perma 
nent council are the | S., Great Britain, 
Austria Jeleiun Canada, Ger 


Mexico, I he Ven 
ezuela and Itals 


France, 
many, Netherlands, 

The purpose of the ( ess is to ana 
lyze ind discuss s¢ de 


t lopme nts 


API-ASME Code to Be Dropped 


The code of 


industry for 


standards used by the 
troleum more than 20 year 
to build and mamtain pressurized produc 
facilities will be 
tinued at the end of this year 
Known as the API-ASMI 
Unthred Pressure Vessels for 
Liquids and Gases, the 
lated and published jointly by the Ameri 
Institute and The Ameri 
Mechanical Engineers 


lhe move was 


tion and storage discon 
Code for 
Petroleum 


code was formu 


can Petroleum 
can Society ol 


announced in a joint 


cle ‘ lat ition by the two Kroups Sit ned by 
thes presidents Frank M 
Porter of the-API and Joseph W. Barker 
of the ASMI They noted that one reason 


for the cancellation is the 


respective 


growth in scope 


ASME Unfired 
which has 
to COVCT the 
comple tely 


and con pli teness of the 
Pressure Vessel Code 


panded in recent years 


been ex 
indus 
need 


tl pressure more 


1934 


four tines nce then was 


I hie joint 


ma 


code, first ipproved in 
revised ! 
intended to outline safe practices in the 
design, construction, inspection and repair 
of vessels used in the petroleum industry 
ises under pressure 


These include 


to contain | qu ds and § 
aol vacuull 
facilities a well as 
such as the shells of 


towers and separators 


pressure storage 


refinery equipment 


ibble 


evaporators, | 


State laws require that 


construction and maintenance of all such 


In many areas, 


equipment conte 


affecting the worldwide petroleum indus 
try This is done by technical reports 
which number about 200 at each congress 

The organization dates back to 1900. It 
was not until the n London, 
however, that the first congress was offi 
cially identified as such, The 
in Paris in 1937 and the 
Hague in 1951 


1933 meeting 


second was 


third in The 


Texaco Cleared to Buy 
British-Owned Company 


Phe Texas Company has offered to pul 
chase the British-owned lrinidad Oil 
Company for about $176 million, and the 
proposal has been approved in the House 
of Commons 


Involved in the transaction would be 
Regent Oil ¢ ompany, Ltd., a British mar 
keting concern with plan to build a re 
England (see Who 


finery in outhern 


Buildin 


The Trinidad company, formerly know! 
as Trinid id Lease holds, Ltd . has an inter 
Regent Oil, while California Texa 
Oil ¢ ompany Ltd , in whi h Texaco ha 
in interest, is the other owner of Regent 
il 


est in 


First Catalytic Cracker 
Started Up 20 Years Ago 


lwents years age last month, 
successful commercial-scale unit for 
lytic cracking of major 


high 


went on stream at 


fractions of crude 
yileds of high-octane gas 
Paulsboro, N ] 

Lhe unit employed 1 silica-alumina 
pelleted catalyst cloped b Eugene 
Houdry and his associates after 13 4 
Million of dollars 


ted in experiments and pilot 


to produce 
oline 


of research 


perfect the pre 
Successtul 
first catalytic 


commercial operation 
cracker at the Paulsboro 
Socony Mobil ( 
Company followed months of experiment 
| i into final 
The following year, 


finery of what 1s now 
operation to bri the unit 
justment 
Compan automat 


Mare 


placed an 
cracker in operation 
refinery t 


hea gas oil 


process 


License Suit Settled 


Settlement of a law iit in 
ray Mid-Continent Oil Compar 
plaintiff and Universal Oil Produc 
pany, the has been 


announced by the two companies 


defendant, 


The suit resulted fron a patent licensing 


ment entered into in 1936 betweer 
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60,000,000 BTU PROCESS © 


HEAT 


_PER HOUR 


A typical Struthers Wells CIRCULATING HEATING SYSTEM 


serving a major Canadian oil refinery 


The Dowtherm heaters shown above are installed in 
the plant of a major Canadian oil refiner. The heaters 
are part of Struthers Wells circulating heating systems, 
utilizing liquid Dowtherm as the heating medium, at 
temperatures of approximately 700°F. 

This equipment is used to supply process heat for 
reboilers and other heat transfer equipment, as in- 
stalled in a modern lubricating oil refining operation 
This type of equipment insures close temperature 
control and high heat transfer rates in the users. The 


STRUTHERS WELLS PRODUCTS 


« « » Direct Fired Heoters .. . 
«+ Heat Exchangers... Mi 


igh 
Low Pressure... Water Tube... Fire Tube... 
Packoge Units 
FORGE DIVISION 
Cronkshafis . .. Pressure Vessels . . . Hydraulic 
Cylinders . . . Shafting . . . Straightening ond 
Bock-vp Rolls 


WARREN, PA. 


July, 1956 


PETROLEUM 


capacity of these systems is 60,000,000 BTU per hour, 
making it one of the largest installations of this type 

Struthers Wells is a major supplier of circulating 
heating systems for both liquid and vapor service, and 
utilizing commercial heat transfer fluids in a wide 
temperature range. Hundreds of successful installa- 
tions, many of them repeat orders, provide a wide 
background on which to base recommendations for 
any type of service 

Fired heaters for the direct heating of process 
fluids, as gas, steam, and hydrocarbons, to the highest 
commercial temperature ranges are also built by 


Struthers Wells. 


STRUTHERS WELLS Corporation 


truthers 
Plants at Warren, Pa. 
ells and Titusville, Pa. 


Offices in Principal Cities 
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“Personally, 
| always specify 
LEWIN-MATHES 


Condenser Tube” 
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Lewin- Mathes welcomes stiff-necked specifications 





We meet them... because, as COPPER REFINERS, 
we control the exact composition of every alloy 
billet we form into condenser tube. 


We meet them... because, as FABRICATORS 

, we control every step in the manufacture of 

cae cs Lewin-Mathes Condenser Tube from rau 
STeivRERG material to finished product. 


We meet them... because, as INTEGRATED 
SPECIALISTS, we take pride in delivering every 
foot of Lewin-Mathes Condenser Tube uniform 
and perfect... “‘tailor-made’”’ to perform better 
under your specific operating conditions. 


Lewin-Mathes’ mastery over every physical and 
chemical property of Heat Exchanger Tube can 
mean important savings for you. Bring your 
condenser tubing problems to us and see! 


Nothing primitive about Lewin-Mathes service facilities 
Expert technical and engineering assistance is available 


or 


to you through 25 strategically-located Branch Offices 


LEWIN ( ) MATHES 
SAINT LOUIS, MISSOURI 


CUPRO-NICKEL CONDENSER TUBE 


COPPER AND BRASS TUBE PIPE AND ROD 
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the former Mid-Continent Petroleum Cor- 
poration, recently merged with Sunray 
Oil Corporation, and Universal Ol 
Products 

Ihe settlement involved licensing agree- 
ments covering new refinery-processing 
facilities to be included in the $8-million 
to $10-million expansion program of D-X 
Sunray Oil Company, the refining sub- 
sidiary of Sunray Mid-Continental Oil 


Rifle Shale-Oil Plant 
Transferred to Navy 


Ihe Navy has taken over the govern 
ment’s oil-shale facilities at Rifle, Colo 
The plant was transferred from the In- 
terior department's Bureau of Mines to 
the Navy department was made after Con 
gress failed to appropriate money to con 
tinue shale-oil research at Rifle 

Ihe plant is on Naval oil-shale reserves 
Facilities include a mine which has been 
producing shale, and retorting and refining 
equipment which has converted shale into 
diesel oil, gasoline and other products on 
in experimental basis 

Ihe plant’s retorting and refining equip 
ment has been idle about a year, with 
ecent work confined to mining research 
This was cancelled when the Senate ap 
yroved a Congress failed to appropriate 
funds for the new fiscal year 

The new budget also limits funds for 
esearch on shale oil at Larami Wyo.. to 
ibout $100,000. The previous budget had 
tllowed twice that amount. The Laramie 
plant, still under the Bureau of Mines, 
will continue petroleum research, however, 


with a budget of some $400,000 


Average Octane Ratings 
Hit All-Time High 


Nationwide we ighted averages of octane 
ratings for both premium- and regular 
rrade gasolines on sale at service stations 
climbed to new all-time highs in June 

According to Ethyl Corporation’s 
monthly survey, the average rating for 
premiun rades rose to 97 octane num 
bers, and regular grades went to 90. This 
represents a 0.3 octane-number increase 
over the Ma iverages for both grades 

Compared with June, 1956, premium 
grade wgasolines had a 1.4 octane number 
ncrease, and the average for regular-erade 
Z isol nes was up 1 7 

Average tetraethyl lead contents in June 
were 2.58 ml a gallon for premium, as 
compared to 56 in May, and 2.32 ml a 
rallon for rewular, against 2.30 in May 

Of the 53 cities covered in the survey, 
11 reported premium averages of 97.5 or 
higher, with Corpus Christi, Texas, highest 
it 98. On regular, 16 cities showed average 
octane ratings of 90.5 or more, with Pitts 
burgh hichest at 92.6 


Four Companies Announce 
Grants to Education 


Four ndustry sponsored grants 
support education were innoun 
month 

@ The American Society for Engineering 
Education has awarded the first ASEE 
Leeds and Northrup Foundation fellow 
ship to a student pursuing a Ph.D. degree 


July, 1956—PETROLEUM REFINER 


SEASONED EXPERIENCE 
AND Bes 
EXPANDED FACILITIES aah 


Water 
Treatment 
Service 


This is a corner of Bird-Archer’s new labo- 
ratory in Philadelphia where speed and 
capacity to run tests of water samples has 
been doubled. Additional facilities and 
field personnel extend the benefits of Bird- 
Archer's popular 8-Point Water Treatment 
Service over a greater area than ever before. This program includes 
services helpful to you if you are not already a Bird-Archer client 





WATER TREATMENT SERVICE 
for Power, Process and Cooling 


1. Study of Water Availability and . Custom Formulation of Chemicals 
Supply 6. Recommendations and Specifications 

2. Survey of Plant and Process for Equipment 

3. Scientific Laboratory Analysis of . Instruction of Plant Staff in System 
Samples Application 

4. Development of Treatment and . Periodic Check-Ups by Field Service 
Control System Engineers. 





60 years’ reputation for the highest quality 
chemicals and sound engineering in water 
treatment are your insurance in your invest- 
ment in Bird-Archer service. Let a Bird- 
Archer man “‘trouble-shoot” your problems FoR 
in water and steam control. Write for a THIS 
copy of our free book, “Industrial Water ; CATALOG 
Treatment” and the name of our nearest | |> 

representative. 








BIRD-ARCHER 
WATER TREATING ENGINEERS 
THE BIRD-ARCHER COMPANY, 4337 N. AMERICAN ST., PHILADELPHIA 40. PA 


New * ' 
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Ye sarety 
GRIP- 


STRUT 
oig-Vilale 


Wherever a safe 
footing is required 


SAFETY GRIP-STRUT is the 


material, all in one piece (including 
channels), 


new basic 


not welded, riveted or 
expanded in steel or aluminum, in 
gauges. Salety 
STRUT presents an open spice, 


s of 


ready access of 


standard sizes and 
GRIP 
in a diamond pattern, in exce: 
of the 
light and air and gives a 
NON-SKID footing in all 
Ideal for work platforms, 
ladder 


walks, machinery guards, fire es- 


55% area fo 
positive 
direction: 

stair and 
steps, floo1 ing, bak onies, cat 
for 
safety treads. 


capes and original equipment 


Important Safety Features _ 
% Fire proof 
%* Slip proof 
% Maximum strength 
*% Minimum weight 
% Easy to stand on 


% Cool in summer— 
warm in winter 


AT 
| 


Grip-Strut circular 
stairway on Shell 
Oil tank in Port- 
land, Ore. 


See how Shell Oil 
uses Grip-Strut for 
a safe ramp be- 
tween tanks 





View looking down 
circular stairway 
on Shell Oil tank 
shown above, 


Nateletata? iatetatsteteatadatady 


RY 00,9. 5094 
Nee treat tie 


Write for new complete catalog. 
Distributors in all principal cities 
Consult yellow pages in phone book under 


“GRATING” 


GRIP-STRUT division 


THE GLOBE COMPANY ° 
4008 5S. PRINC rTON AVE 


Manufacturers since 1914 


¢ CHICAGO 9, ILL 


For more data on advertised products, use Readers’ Service Cards, last page 





PETROLEUM 


at Johns Hopkins Univ 
1955 by a grant to the 

Northrup Foundation, the 
provide i 


le ading to 


society 
and 
three-year tenure 
i doctorate 

@ Meanwhile 
in chemical-eng 
by Fluor Fo 
to students at the University 
California. The 
ition set up by 
Ltd to d 
charitable ind edu 
@And gifts to 
by The Dow Chemi 
$320,000 in the 
fall The cot 
tion program 
schol 
t to be 


n engineerir 
Iwo or 

ineering 

indation, hay 


found ition 


The Fluo 


stribute 


corpor 
tion contri 
itional institutions 
itional nstituti 
will total 
ur beginning next 


educ 
il Company 
school ye 
1956 


include 62 


5 1id-to-educa 
fellowshiy 
16 institutions. The 
pent next resents a 


ipany s 
will 
and irships at 
moun year re} 
9-percent ire 
present program 


' 
@ The American 
second year in a 


rease over the company’s 
Ql Cor 
row, has set as 
ately 
colleges wu 


npany, for the 
de $35,500 
financed 


for use n aiding pri 


year liberal arts 


ites 


stributing 
grant through various 


company d 
asso itel hnances 
The 

ll be 


olleve 


lations of priv 
fund tc be used 
illocated to 


dur ne 


more than 14 


Professors Attend Seminar 
On Petroleum Industry 


e in petroleu 
steno’ a fan Prancier 
& Western college yrolessor 
pated in the sixth ial Un 
y Faculty sen sponsored | 
rd Oil Company of California 
two-week prog n a 
with top mana 
of the 
litue 
I sf irch 
of the 


protessor 


seminal 
with 
id to further nm 


Pollution Survey Started 
A study of alr pollut on in the Houst« 
ea will be taken up by Southwest Re 
irch Institute He Chamber 

Commerce contracted for the survey 

San Antonio 

to spend twe years on the pi 


’ 
cost about $16.000 


uston §s 


research concern 


Grace-Cosden Deal Off 


betweer W R 
and Cosden Petrole 


been terminated. Cosden’s 


The merger agreement 
Grace & Company 
Corporation has 
crude below 


17,765,000 barrels 


ven reserves of 
lated 
ent, and the 


consider a k 


REFINER 





ASK THE EXPERTS... about 


performance and quality 


Valves get 


expert 


VALVE COMPANY 


P. 0. BOX 699 «© TULSA 1, OKLAHOMA 


ORBIT 
VALVES 


HOUSTON, TEXAS 4 ve 
CASPER, WYOMING 247 West 


ODESSA, TEXAS 402 West 
EXPORT REPRESENTATIVE 
Ph. BR é 


CANADIAN REPRESENTATIVE 
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Kerr-McGee Acquires 


UNMATCHED ACCURACY | Cushing Refinery 


Dow to Buy Refinery; Kerr-McGee Oil Industries 


4 a 5 con pleted the purchase of a ' 
with Plans Expansion Project day refinery at Cushing, Otla., 
the refinery capacity owned by ie 
° ee The Dow Chemical ( ompany is taking homa City concern 
sim tah in option to buy Bay Refining Corpora ie Cushing refinery was bougl 
i] y tion and its associated Bay Pipe Line Cor er 1 American QOil Company ) 
poration sclosed amount. Kerr-McGee had 
Dow would build a petro hemical plant ising the plant for more than a 
on property it owns adjacent to the Bay General American, a Dallas fir 
and refinery at Bay City, Mich., to use refinery ured the property two years ago 
byproducts to m ike ethylene The new tad million deal in which it 
plant, to be coordinated with Dow's facili 1e major part of the producing and 
ties at Midland, Mich will be completed ning roperties ot Deep Rock QOiul ¢ 
economy Mmmm : 
The Bay company w ll continue its oper or 1 American n operates 
ms in the refining industry efiy y. It was leased back to Dee 
nd later to Kerr-McGee when th 


AT LOWEST ices Meek 


COST .. 15m New Methods Hold Key a. 
ertam anome ° ow! rehnerwe 
eter offers high To Super Fuels,Refiners Told Ser McGee also owns ney 
accuracy. The - , | with ishing plant, give the ce 
Meriam B-1103 is re ‘I d perry Bees eg ee ae total crud paciy of ste te 


the easy-to-use, weer distr uper fuel 


always dependable ~aniiles coming off 
form of pressure or future. the Pennsyl 


flow instrumenta- Association W a old a oe: ; i” i Administration Urges 


a gi wendy Anti-Pollution Law 
small fractions of Henry W ote it ‘ , 


an ounce are read the research an levelopment Laborato ongress was expected to tak ct 
directly, accurately a avs ort ompany , in administration water-pollution bill 


without cali- , nm n } on of th ation eady passed by the Senate and appr 
nm lates . ise Public Works Committe 


Gs bbs eas chearbdeds bbGbe sone: oe 


+40 


bration or instru- 


ment adjustment : ® octane premiur - ’ . en epublica 

with complete hin d till will not nor peg » bill I 

enduring manom- free performance in certain o ' as 

eter reliability. veriormance Cars mounting 
vercent of the 1956 models 


since e¢xXIs 


due to expire 


ild give the 


ynbatt 

CGasolines produced by coml n 
cracking can be used in re onab amount oO provide 
premium fuels tod oO ynted out 


gut, he added, much lo concentration 


will be permitted in “super quality fuels Twe Companies Elected 


* Rugged cast alloy required in tomorrow irket 


proble m of po 


peer tien. fe trirreesirie! eree erroen 


: 
4 
. 
3 
: 
: 
E 
é 
é 
. 
: 
§ 
3 
t 


] 


construction nt Te wer Te National Constructors 


is! ly ith cen ye ) produce pre 
ium quality U re ud Rapid Sanderson ind Porter, ngines 
& Convenient ceptance of catalytic v . now t . constructors, New York, and United Er 
manometer cleanout ibout 11% } , tion ‘ u ee ind Constructors, Inc., Philadelp! 
capacity } f cto , beet lected to membership in tl 
has permitted productio ind ma , onstructors Associatio1 


*® Curved scale for | oO prem 
ca i f the pren ynal Constructors Assoc 
increased readability equired by the indus on composed of 
(srote reported i] 1 
ne that by 1960 catalytic reformin 


& Designed for easy yacity may exceed 40 percent of the U.S 


building firms 
construction 
! i refineries, stec 
panel mounting total crude capacit Reforming is produ 
leaded gasolines of 100 octane today 
ind some relormer ire producing fuel 
Write for Bulletin C-12 rated at 98-100 octane before addition of Engineering Concern 
etracthyl lead, he said 
Meaam Manometer Irstramentation osts of octane increases are substantial Forms Subsidiary 


mn inge, but newly-developed catalysts 
far pressures, vacuum, nd processes will help keep the price of Scientific Design Company, 
100-plus octane fuel at level where those York company specializing in 
flows, lguid levels. motorists who require su iel can af ind ngineering of chemica 
ford it, the peaker predicted ne plants, has formed 
subsidiary for the cons 


cal plant 


Receive Safety Award SD Plant 


One hundred and twenty men of ‘The : 

Atlantic Refining Company’s Philadelphia Purchases Refinery 

refinery machine shop have been honored 

by the safety council of the Philadelphia The Southlar 

Chamber of Commerce for their outstand Delta Refinin 

ing safety record otf 15 continuous years » HO0O0-bar1 
INSTRUMENT COMPANY of work without a disabling imyury Phis 

ihievement represents more than 2,600, 
10920 Madison Ave. - Cleveland 2, Ohio 000 hours of safe operation during the 


criod of January 1941, to Januar 1956 


For more data on advertised products, use Readers’ Service Cards, last pag 





MEETINGS CALENDAR 


JULY 


17-27 


Massachusetts Institute of Tech- 
nology, Special Summer Program 
on Recent Advances in Catalytic 
Polymerization, Cambridge, Mass. 

Silver Bay Conference on Human Re- 
lations in Industry, Silver Bay, 
New York. 


Denver Research Institute, Annual 
Symposium on Industrial Appli- 
cations of X-Ray Analysis, 
Albany Hotel, Denver, Colorado. 


American Institute of Chemical 
Engineers, William Penn Hotel, 
Pittsburgh. 

American Society of Mechanical 
Engineers, Fall Meeting, 
Cosmopolitan Hotel, Denver. 

International Congress on Catalysis, 
Bellevue-Stratford Hotel, 
Philadelphia. 

National Petroleum Association, 
Annual Meeting, Traymore 
Hotel, Atlantic City. 

American Chemical Society, Annual 
Meeting, Atlantic City 

American Institute of Electrical 
Engineers, Annual Electrical 
Conference of the Petroleum 
Industry, Kansas City, Mo. 

American Society of Mechanical 
Engineers, Instruments and 
Regulators Division and Instru- 
ment Society of America Exhibit 
and Joint Conference, Coliseum, 
New Work. 

Annual Instrument-Automation 
Conference and Exhibit, Spon- 
sored by the Instrument Society 
of America, Coliseum, New York. 

Mid-Continent Oil and Gas Associa- 
tion, Louisiana-Arkansas Division 
Roosevelt Hotel, New Orleans. 

Mid-Continent Oil & Gas Association, 
Louisiana-Arkansas Meeting, 
Hotel Roosevelt, New Orleans 

Western Petroleum Refiners Assocta- 
tion, Technical Industrial Re- 
lations Meeting, Henning Hotel, 
Casper, Wyo. 

American Society for Testing 
Materials, National Meeting and 
Apparatus Exhibit, Hotel 
Statler, Los Angeles 

American Society of Mechanical 
Engineers, Petroleum Mechanical- 
Engineering Conference, Conrad 
Hilton Hotel, Dallas. 

Trade Fair of the Atomic Industry, 
Sponsored by the Atomic In- 
dustrial Forum, Navy Pier, 
Chicago 


Texas Mid-Continent Oi! & Gas 
Association Annual Meeting 
Rice Hotel, Houston 

American Institute of Electrical 
ingineers, Falls Generals 
Meeting, Morrison Hotel, Chicago. 

Chemical Industry Corrosion Con- 
ference, Sponsored by The Inter- 
national Nickel Company 
Wrightville, Beach, \.C 

American Society of Mechanical 
Engineers American Society of 
Lubrication Engineers, 

Third Lubrication Conference, 
Chalfonte-Haddon Hall, Atlantic 
City, N.J 

Oil Progress Week 

Western Petroleum Refiners Associa- 
tion, Regional Technical-In 
dustrial Relations Meeting, Rufus 
Garrett Hotel, El Dorado, Ark 

National Lubricating Grease Institute, 
Annual Meeting, Edgewater 
Beach Hotel, New York 

American Society of Mechanical 
Engineers American Institute 
of Mining and Metallurgical 
Engineers, Joint Fuels Confer- 
ence, Sheraton-Park Hotel, 
Washington, D.C 

Independent Petroleum Association 
of America, Annual Meeting, 
Statler Hotel, Dallas 


Society of Automotive Engineers 
National Diesel Engine, Drake 
Hotel, Chicago 

Society of Automotive Engineers 
National Fuels and Lubricants 
Meeting, Mayo Hotel, Tulsa 

American Petroleum Institute 
Annual Meeting, Conrad Hilton 
Hotel and Palmer House Chicago 

American Chemical Society, National 
Chemical Exposition, Cleveland 
Ohio 


THIS IS THE STORY of three men and 


a VALVE Joe » a chemical engineer, 


needed valves that could handle tough 


corrosives. Bill » a refining engineer 


was looking for valves that gave a positive 


shut-off. Tom », working for a large 


industrial firm, needed valves that sealed 


both upstream and downstream . All three 


solved their problems by specifying 


Hamer Visible Wedge Valves These 


remarkable valves combine the double sealing 


action of precision metal-to-metal fit 
augmented by dependable seal rings 


The wedges are trimmed with nickel, while 


seats are trimmed with stainless steel to 


withstand the roughest corrosive conditions. 


The full-view wedges are handwheel operated 


--can't blow out or drop on atoe. The wedges 


pivot so no lifting is necessary. 


So if your plans require long service, 


sure-seal shut-off valves, by all means specify 


HAMER VISIBLE WEDGE VALVES 


P.S. For descriptive literature » writes: 





VALVES, INC. 


2919 Gardenia Ave., Long Beach 6, California 
Representatives Throughout the World 
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What's Happening... 





... Among Men 


Jennings B. Hamblen, formerly safety 
rector of Pan-Am Southern Corporation, 
has been named assistant director of safety 
for the American Oil Ce 
Hamblen joined the re ch depart 
ment of Standard Oil Company (Indiana 
parent company of American, at the Whit 
nye, Ind refinery in 192; In 1935, he 
transferred to the Destrehan, La., re 
of Pan American Petroleum Con 
i issistant iperintendent ind a 
later wa transiterred to Amocos 
refines is head of the 
tic {1 Distillation department. I 
Naylor Huffman L' he v transferred to New Orlea Mawhinney Wynkoop 
eneral manager ot imu j oT 
C. Calvin Naylor has been named i-Am Southern, and 1951 v ! d Robert J. Mawhinney, }\ 
manager of Sun Oil Company's Marcu ety director for that company Houdry Corporation’s Patent and I I 
Hook refinery, succeeding W. T. Askew, ne division, has been elected to a pl 
who is being detached from the Refinir 
department for a special assignment 


on the be { and named vice president 


itent nd 
if Gasoline P ‘ 


efiniu operations to ‘ ora 
Appointed to succeed Naylor as uper ( : Pp ; Also re« 
ompany has been Ippo ed issistant 
intendent-refining is Walter C. Huffman, | PI ‘ 
who ha been assistant superintendent 


L. A. Curran, [o: nalietie 


ng an executive appo nti 


ce president of manufacturing In that with Hy: sar} was Raymond Wynkoop 


. namca sta assistant to the president H 
capacity, he will assist F. C. Moriarty, vice 
petrochemical at Marcus Hooh since , 4 ( msibilities will | hiefly wit 
te 1954 x | had } é' perit president in charge of manufactur I _ r ! N ye chit V 
iré i ) VAaAyior lif wee i Supt i I f a iit> 
» A. Blasco, who wa stant general 
tendent-refining since early this year P. A. 7 4 . — ois Mawhinne before joining He 
James r Harper uacseds Bulfmen manager ol refining Operations, was pr¢ : * — i z ) . 4 “wr 
Je Ps « bs) ( he sf Tie line iv¢ VAS ital 0 if itf 
issistant superintendent-petrochemicals division of the Legal department of Atl 
has beet tant director of Sur te, eee Contin te -Reacquerer fe D World War II 
148 eon issistan director o uns Vv mpany ring oO iT 
all ah - nt le] sland n Detroit + vader ( — te ng, “ts 
imc nh ane evcelopmen aepa nen i wa in charge oO if Cw OrkK patel 
Philadelphia for the past three ye: group of the Manhattan atomic ener 
During that time his principal ictivitl project 
have been in petrochemicals Dr. Wynkoop, who went to H« 
John L. Olsen, formerly in charge from International Minerals and Chen 
echnical Economics, has been named to : icals Corporation, previously had be 
take Harper's place as assistant director 3 with National Distillers Products Corpor 
ol the Research and Deve lopme nt depart F é tion as senior chemical engineer on the 


moted to succeed Curran as general man 


ment staff of the ice president in char ol 
Frederick A, Lang, since 1944 istant chemical operation 
uperimtendent-catalytic cracking, was 


named to a new position of assistant ‘4 
Named 2 Yay , Robert O. Law has been ippol 


perintendent-coordination to su 
ceed Lane as issistant superintendent : 4 manager of a newly-created Econ 
catalytic cracking was William A, Casey, department of D-X Sunray Oil Compar 
. tant to the refinery manage nce Che department was established as part 
sriv thi ens the company’s refining and market 
Hanson Bell pansion program 
Befor joining D-X Sunray, Law w 
William E. Hanford, director of re John E. Bell has been appointed chief economic consultant in Mexico for Star 
irch for The M. W. Kellogg ¢ ompany engineer in the Manufacturing depart ford Research Institute. For thre: 
received an honorary deewree of Doctor of ment of Sinclair Refining ¢ ompany He he was assistant director of th 
Science at the recent commencement ol succeeds I homas D. Tifft, who 1s retiring ol Susines Research at the Unive 
Philadelphia Collezge of Pharmacy ind ifter 36 years with the company Oklahor 
Science \ wraduate of the college Dy Named to re place Bell as assistant chief 
Hanford completed his graduate studies at engineer in the Manufacturing department 
the | een of Illinois was Donald E. Hanson, He has been part LeRoy Culbertson has been promot 
of the company's engineering staff in New to assistant manager ol Phillips Petroleu 
York for the past year ( ompany § Natural Gasoline departn er 
Max A. Mosesman has been promoted Bell joined Sinclair in th esearch replacing Roy M. Teel, who resigne 
to research specialist in the Research and ind Development department in ; In enter the consulting business 
Development division, and Tom F, Steph- 1943 he was project engineer on con Louis P. Sumpter was named director 
ens and Irving Leibson to senior chemical struction of the company’s Corpus Christi, the Engineering and Construction div 
engineers in the Technical Service division Texas, refinery, and subsequently he held H. R. Markley was appointed to succeed 
it Humble Oil & Refining Con pany s similar assienments Sumpter as director of the Operating 
Baytown, Texas, refinery He was placed in charge of the Central on, and O. F. Grover was promote 
Dr. Mosesman bolds B. S. and M. §S Engineering department at the East Chi the newly-created post of director of 
degrees in chemical engineering fron cago, Ind., refinery in 1949, and two ser 
Texas A&M College, and a Ph.D. deere years later was shifted to his most recent Another newly-created position 
in physical chemistry from the Universit assignment in New York Natural Gasoline department will be fill 
of California; Stephens is a chemical en Hanson joined Sinclair's Research and by W. L. Phillips, who was made director 
neering graduate from Texas A&M, and Development department in 1942. He of the new Plants and Joint Enterprise 
Dr. Leibson completed his B. S. and M. § transferred to the Refining department in ion headquarters at Bartlesville. R. ¢ 


degrees in chemical engineering at the 1944 and in 1953 was named project Mason replaces Phillips as superintendent 


ce livision 


University of Florida, receiving his D engineer following the design and con of the department’s Western district 
Se. degree at Carnegie Institute of Tecl struction of Sinclair's catalytic-reforming Sumpter started with Phillips in 1935 
nology units the Natural Gasoline department's Wes 





EW TECHNIQUE for INERT ARC WELDING 
OF PRESSURE PIPING 
DEVELOPED BY STONE & WEBSTER 


Stone & Webster enginee 
‘chnigque to 


1 he 


a new, Improved 

welding of pre sure pip 
main feature of the process 1s the 
preparation of root edge: 
properly prepared, the jou 
duces satisfactory, uniform 


lit 
conal 


ions 1 

Paper dams retain backing gas during 
weld of tirst two beads and are then 
burned out. 

The technique requires no special 
manipulation. It 1s adapted to shop or 
field fabrication, and produces welds of 
lower cost and higher quality than any 


other method. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, ING 








In recent years, Alberger has developed a simple, compact and 


for “Karbat Impervious Graphite 
material which has been so 


rugged frame tube bundles 


‘Karbate” Impervious Graphite is the 
ful in handling concentrated acids and alkali 


...and extraordinarily success d y ‘ é 
salt solution halogen ind organi solvents The patented Alberger 


completely protect the Karbate tubes during shipment 


’ frame 
thereby ‘ in tallation maintenance, interchanging and replacement You can 
; even sling a rope around the middle, as shown in the illustration 
, Alberger “Karbate” Heat Exchangers, cost slightly more than 


other Karbate exchangers, but they 
bundles. Thus, in the long run, Alberger 


insure against bre akage ot 


the very expensive tubs 


Karbate” Heat Exchangers are 
and they greatly reduce the 


far less 


‘ x pe msive 


labor costs involved in maintenance 


because they are xo much easier to 


Write for Bulletin K-212. 


handle 








Stainless steel pins at end of tre rods slide in bushed 


of floating tube sheet retainer 


clearance hole rene 


ALBERGER HEATER [)IVISION 


ADSCO INDUSTRIES. INC 
20 MILBURN ST BUFFALO 12, N. Y. 











GHH H.P. Centrifugal Gas Circulators, 


Maulwurf-type 
4 thane’ Lag! t Cee TF len — “hex 





SpencerChemicalCompany, 
Vicksburg, Mississippi, 
employs two GHH 
centrifugal gas 

circulators (Maulwurf type 
in their ammonia synthesis 
These units have 

operated without 

trouble since 


February, 1954 


G UTEHOFFNUNGSHUTTE 


STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 


THE FORAM CORPORATION 


REPRESENTATIVES 
15 MOORE STREET, NEW YORK 4, N.Y. Telephone: 


Whitehall 3-8241 
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1 Texas districts until 194 when 
he was sent to Bartlesville as staff director 
n charge of manufacturing. Four ye 
later he was advanced to superintendent of 
the Operating division 

Markley joined the company in 1932 at 
Burbank, Okla. He also served in Okla 
homa and Teaxs districts, and in 1951, he 
was transferred to Bartlesville as superin 
tendent of plant operations 

Grover joined Phillips in 1934 in the 
Oklahoma district. and was moved to 
Bartlesvill in 1938 to. take on various 
engineering ind supervisory issignments 
Since 1945, he has been staff director of 
product correlation 

Phillips has been with the company since 
1936. He served in various engineering and 
supervisory positions in Texas until 194 
when he was made assistant district super 
intendent for the Western district. This 
was followed four years later by his pro 
motion to superintendent 

Mason, who will succeed Phill ps it 
Odessa, Texas, joined the company in 1925 
as chief engineer n what was then its 
Breckenridge district, served at various 
natural gasoline plants as superintndent, 
ind aS area supervisor at Pampa, Texas 
He became assistant district superintendent 
of the Western district in 195] 


Andrea Brown 


W. F. Brown has been promoted to the 
newly-created position of issistant man 
ager of manufacturing for ( ontinental Oil 
Company's Rocky Mountain region 

Formerly superintendent of Conoco 
Lake Charles refinery, he will make hi 
he 1iquarters in Denver. He is succeeded 
at Lake Charles by K. S, Andrea, formerly 
assistant to the Vice pres dent it Pone 
City 

Brown joined Conoco at Ponca City in 
1943 tefore becoming superintendent of 
the refinery at Lake Charles in 1954, he 
served successively as superintendent of 
the Lubricating Oil and Catalytic Crach 
ing divisions at the company’s Ponca Cit 
refinery 

A graduate of the University of Tulsa 
he was awarded a Sloan Fellowship in 
1950 and studied a year at Massachusetts 
Institute of Pechnology 

Andrea became associated with C« 
in 1941 at Ponca City. He serv 
various manulacturing positions at 
Charles for eight years before he 
promoted in 1949 to assistant superin 
tendent of the company’s Billings, Mont., 
refinery. He had been assistant to the ct 
president at Ponca City since 1954 


Don Kennedy has bee: 

technical issociate nthe 

partment of Standard Oil Ce 
ait Whiting, Ind. Also 


PETROLEUM 


ii 


TURBINE 
SELECTION AND ENGINEERING 


DATA BOOK 


The most complete reference available to answer your questions 
on turbines. . . at-a-glance information on speeds, B.H.P., pounds 
steam/B.H.P.-hour at various steam pressures 


Request your copy today on your company letterhead 


59 years’ experience in turbine development 


PYLE-NATIONAL 
TURBINES 


Ys, to 120 HP for mechanical drive 


—the turbines that ask no favors 
in the refinery or in the field 
© Weatherproof! 
e Rugged! 
e Trustworthy! 
e Easiest of all turbines to 


service and maintain! 


Also available: Turbo-Generator 


7 , ' 
t 
LuUrpo-Aiterna r 


THE PYLE-NATIONAL COMPANY 
WHERE QUALITY IS TRADITIONAL 
1393 N. Kostner Avenue, Chicago 51, Illinois 


SINCE 1897 


IRCUIT CONTROLS © PLUGS AND RECEPTACLES GHTING FIXTURES 


For more data on advertised products, use Reader Service Cards, last pag 





ONE OF THE GARLOCK 2.600 
5 


SHALLOW 
eee ol, fem -fe> ¢ 4- 
NEED THIS 
KIND OF “GRIP’’ 


GARLOCK 
431 CHEVRON PACKING 


tightens as pressure increases, eases off a 
pressure decreases, assuring no-leak sealing and minimum 
friction on rams, plungers, reciprocating rods, etc 


LOOK AT THESE SERVICE REPORTS 


a On hydraulic press with 40” dia. ram, operating at 6000 psi 
pressure, 006” clearance between ram and gland, GARLOCK 431 
CHEVRON size 40" x 4114" by only 2” deep gave 14 years service 


On hydraulically operated clutches with %" cylinder, 500 psi 
pressure, %" travel, operating intermittently. Neither leather 
cups nor “QO” rings worked well. Now packed with GarRLocK 
431 CHEVRON %" x %4" x !%40” deep Result: smooth, positive 
sealing 


And remember, 431 CHEVRON Packing is only one of “the fa- 
mous GARLOCK 2,000 two thousand different styles of pack 
ings, gaskets, and seals to meet al/ your needs. It’s the only 
complete line it's one reason you get unbiased recommen 
dations from your GARLOCK representative. Call him today or 
write for Folder AD-115 


Registered Trademark 


THE GARLOCK PACKING COMPANY, 
Paimyra, New York 
For Prompt Service, contact one of our 30 sales offices and warehouses 


throughout the U.S. and Canada 


(Jarnnwocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 


For more data on advertised products, use Readers’ Service Cards, last page 


Men in the Industry ... 


w assignment in the Research depart 
ment was William G. Stanley, who was 
named a group leader and transferred to 
the company’s laboratory at Seymour, Ind 
Kennedy joined Standard Oil’s Research 
department at Whiting in 1954. Dr. Sta 
le became issociated with the 
Whiting esearch laboratories 


George C. Caine h 
manager of the Manufacturin 
of ‘Tid ter Oil Compan 
vision with headquarters at the 
new Refines under constr 
Wilmineton, Del 
( ne lormerly was 
tendent dewater 
refinery y rh was sold t irlier th ; 
His ass Ww t prior to tl 
pointment volved the 
ordi tion 
planning, des , and 
or trué ) the 
10. O00 barrel per day 
Delaware Refinery 
The new refinery 
manager joined the 
company in 1926 as an 
engineer in the De 
clopment department 
at Bayonne and the fol 
lowin ir was pro 
moted to assistant to 
the supervisor of the 
Par iff n and Lubrik it om 
ing de partment Caine 
was named issistant 
Caine 
proces ng superin 
tendent in 1931; assistant general superin 
tendent in 19538, and eneral superintendent 
in 1945 
lidewater also has named twe issistant 
nanagers for the new Delaware refiner 
They are Benjamin G. Jones and James 
McDonald. 
Jones joined Tidewater in 1929 
chemist in the control laborator 
comp s Avon, Calif., refinery. He 
cess clerk from 1936 to 193 
named a foreman 
as promoted to superintenden 
the ilkylation and somerizatior pro 
operations in 1943, to superintendent of 
the catalytic cracking plant in 1948 
perintendent of the thermal crackers 
1953, and to superintendent of cracki 
n 1954 
Mi Donald former] worked at the co 
pany’s Bayonne, N. J., refinery which 
sold earlier this year He joined ] 
water n 1940 as a junior process en 
neer, becoming technical assistant to the 
superintendent in 1944. He w 
elevated to assistant process super ntendent 
n 194 Since 1954 he has been workir 
ym the engineering phases of the new 
refine! 


E. K. Beall, vice president n the Eco 
nomics department of Phillips Petroleur 
Compan has been ippointed to a newl 
created position ol ce pre | t al 


petre leum consultant 


Henry C. Meiners, manage: 
Angeles refinery of Union Oil Company of 
California, has been appointed proce 
consultant for Union’s Brea _ research 
center He will be succeeded in Los Ar 
geles by John W. Towler, who was man 
ager of the company's QOleum refinery 

Dr. Meiners had been manager of the 
Los Angeles refinery since 1953, when he 





00k 
Jor this 
onored 
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capacity package unit stea 


titution 


of three 15,000 4& /hr 
sters fer a State in 


of three 41,000 a /he steam generators nstalled in 


Medical Center Steam Piant, Louisville, Ky 


ting two 50,000 8 /hr. steam generators at Kelly Air Force 


Bose, San Antonio, Texas 


PETROLEUM REI 


July, 1956 


For more data on advertised products, use Readers’ Service 


¢ « a guide to advanced designs 
in package unit and custom built 
steam generating equipment 


unit are a athable if 


Vogt 


type s and sizes to meet 


powel 


p icKhave 


steam generating 


dt idual plant needs for 


proc essing of he ating 


units range fron) 1O.000 OOOO 


{ built units 
\ ulable 
| teel 


! 


poun ls of steam per hi 
are obtainable in the 


in bent tube types 


ist 


sectional header types 


fuels burned singly 
Wy ) l ept. 24-BPR 
MACHINE 


Kentucky 


HENRY VOGT co. 


Box 1918, Lowisville 1 


Cleve 4 


SALES OFFICES 
cago 
Ww 


OTHER VOGT PRODUCTS 
Fittings and Fianges in a 
Eayipment 


Drop Forged Steel Valves complete range of 
Petroleum Refinery and Chemical Plant 
* toe Making & Retrigerating Eauvioment 


sizes ° . Steam 


Generators * Heat Exchangers 


Cards, last page 




















PATENT PENDING 





. . » the first dip-leg SEAL with 
approval for fluid catalytic cracking plants 





Ducon’s trickle valve has been approved throughout the 
refining industry, as a “fool-proof” dip-leg seal. Here is 
the result of years of specialized experience . . . the kind 
that pioneers progress . . . the kind that has earned for 
Ducon recognition as a leader in the field of catalyst and 
fluid solids recovery. 


Over 500 trickle valves already in service are proving 
the effectiveness of the following features: 


COMPLETELY AUTOMATIC DIP-LEG SEAL 
MINIMUM CATALYST LOSS AT START-UP 
ASSURANCE OF DIP-LEG SEAL DURING UPSET 
ELIMINATES ALL ADDITIONAL AERATION 
MAINTENANCE-FREE CONTINUOUS OPERATION 


Write for Bulletin 


Canadian Branch’ THE DUCON COMPANY of CANADA, Lid 
ah name in dust. 275 Jame eet North, HAMILTON, ONTARIO 


con” 


Corn COMPANY 


147 EAST SECOND STREET, MINEOLA, N.Y. - Sales Representatives in Principal Cities 


Designers and Manufacturers of Dust Control Equipment Exclusively 


CYCLONES @ CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 


For more data on advertised products, use Readers’ Service Cards, last page 


Men in the Indus ; 


Oleum, where he 
manager. Towler served as chief en 
at Los Angeles until his appointme 
manager at Oleum in 195 

M. S. Thomson, ge 
of operations and assistant superintendent 
of the Oleum refinery since 1955, 
manager there 


was transierred from 


neral superintendent 


Harry A. Brown, who 
tier Oil Company, has joir 
Cn} ¢ ompany as vice 
of refining. He will 
mpany s refinery ope 
at Duncan, Okla 
D-X Sunra 
pre dent in charge 
Frontier He ilsc 
hares | n affiliates iin 
grown joined Frontic 1 1946 
that he 
everal oil and refi companies 


ntendent ot refinir 


ous Capacitte s chic 


ntendent 


A. E. New ha been ippointed as direc 
of the Technical de partment in the Manu 
facturing division of Es a B Cher 
Se ition 
director 


plant of Carbide 
Carbon Che 
Company tor a 
ber ol year 
With Escambia Ba 
ew will serve the 
ompanys new plant 
sacola, Fla. He 
sponsible tor 
proce s design and er 
gineering projects 
starting with pilot- 
plant data through 
full plant-scale operation. He also will pr 
vid technical service to the operation ot 
the new Florida plants and correlate the 
act ties of the Manufacturing a 
with the Research div on and com 
chemical development 


New 


F. O. Koontz, i director and 
dent of Quaker State Oil Refin 
ing ¢ orporation, has beer appointed exec- 
utive vice president. He has been with 
Quaker State % ears 


former 


vice pres 


William K. Warren, chairman and 
chief executive officer of Warren Petroleu 
Corporation, has been elected to the board 
of Gulf Oil Corporation. He left the G 
organization in 1916, to found Wart 
Petroleum. It recently merged with G 


Simon Miron has been 
research issociatle n the 
Development department of Amer 
(Compan it Texas City, Texas 
n promotion in the company’s re 
ret organization was R. L, Aiken, 
named senior chemist 


Dy Miror 





Men in the Industry ... 


in 1946. Aiken, who is a chemistry grad- 
uate of the University of Pittsburgh, 
joined the company in 1942 

Another new assignment in American 
Oil Company’s Research and Develop- 
ment department at Texas City went to 
L. W. Hamilton, named a group leader in 
the Process Development section 

Hamilton joined the company in 1951, 
following his graduation from Vanderbilt 
University. He has spent all his time in 
the Process and Development section, ex 
cept for a brief tenure in the Economics 
section of the Research and Development 
department 


Wilson K. Minor has been elected 
comptroller of Standard Oil Company of 
California, Assistant comptroller since 1947 
and a member of the Standard of Cali 
fornia organization since 1924, he was 
named to succeed the late G. F. Gephart. 


W. Roberts Wood has been elected 
president of The Girdler Company. He 
succeeds George O. Boomer, who retired 
as Girdler’s operating 
head. Boomer will 
continue as chairman 
of the executive com 
mittee of the parent 
National Cylinder Gas 
Company 
Wood was with 
the E I du Pont 
deNemours & Comp 
any at Newark, before 
joining Girdler in 
1929. In 1939 he was 
made manager of the 
Gas Process division 
Wocd He was elected vice 
president in 1941 and 
executive vice president in 1948. In 1953 
he became a vice president and director 
of National Cylinder Gas 


Robert U. Haslanger has been ap 
pointed president of Escambia Bay Chemi 
cal ( orporation He succeeds Kenneth G. 
Donald who resigned to devote full time 
to his duties as vice president and treasure 
of National Research Corporation 

Also receiving a promotion in the Es 
cambia Bay organization was N. C. Rob- 
ertson, director of research and now a vice 
president of the company 

Haslanger joined the concern earlier 
this year as vice president and general 
manager. Before joining the company, D1 
Robertson headed the Petrochemicals de 
partment ot N itional Re sear h ( orpoTa 
tion 


Philip A. Kahle, Jr., has been named 


seneral manager of refining for Frontier 
Refining Company. He was a e pre 
lent of The Refiner Er necring Com 
pan when he accepte 
Frontier at Cheyenne, W 

Kahle omed Dreco 
n 1950 and bee 
years later. Pres 
i number 


He set 








THERMALITYPE CA 
DIRECT FIRED AIR HEATERS 








~ 














COMPACT...EASILY INSTALLED 

Readily fitted to ovens, kilns, spray dryers, ete., 
the THERMAL Type CA Air Heater is an ideal source 
of heat where products of combustion may be mixed with 
the air. Oil, gas or combination firing is available without 
change in heater construction 


NO REFRACTORY REQUIRED... 
The THERMAL High Velocity Burner built into 


the heater permits combustion to be substantially com- 
pleted within the burner itself. Thus the heater is basi 
cally a mixing chamber wherein the products of combustion 
are mixed with the air being heated. Refractory is not 
normally used. Successful applications have been made 
ranging from under 200,000 BTU/hr. to over 20,000,000 
BTU/hr. and at all pressure levels 


FOR DETAILED INFORMATION WRITE FOR BULLETIN 104 





UNITIZED 
CONSTRUCTION 


Initial cost and upkeep 
is kept at a minimum through » 
the use of all welded, all \ H 
metal construction. The CA . ; 
Air Heaters are normally } | 
supplied as complete ‘“‘pack- | +_———— 
age”’ installations 








- 





\ 
OTHER THERMAL PRODUCTS & SERVICES ) 


WA /1/ Gas, Oli & Combination Gas-0il Burners « 
Heat Exchangers ¢ Submerged Combustion « 
{ \ \ Combustion & Heat Transfer Engineering 
"A Dans 


Thermal Research & Engineering Corp. 














CONSHOHOCKEN « PENN 








\ REPRESENTATIVES IN PRINCIPAL CITIES 
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another major refinery installs 


new KEY 5000 type fittings 


Canadian Oil Companies’ refinery at Sarnia, Ontario, 


like so many others, has chosen dependable KEY 5000 
Type Return Bend Fittings for its furnaces. These simply 
constructed, rugged fittings, with a minimum of parts and 
high degree of interchangeability, permit substantial re 


duction in inventory space and cost 


Write today for complete information on the new KEY 
W-K-M Mianuracrurinc Company, Inc 


5000 Type Fitting. All parts, except body castings, are 


available in stock for immediate shipment 


asumsiptany or C) ( ¢ in ot eTrrieea 


PLANT MISSOURI CITY, TEXAS © MAILING ADDRESS P O BOX 2117 HOUSTON. TEXAS 


MANUFACTURING 


KEY ty W-K-M “Tl acf kA. 
RETURN BENDS Uti THROUGH-CONDUIT .F1, LUBRICATED bat 


AND FITTINGS GATE VALVES = “Ve PLUG VALVES WO 


For more data on advertised products, use Readers’ Service Cards, last page 





What Suppliers Are Doing .. . 





July, 


Patten 


Hickey 


Duryea 


Pike 


1956 


Donald E. Moat has been named director 
of marketing for Leeds & Northrup Com- 
pany. Moat became director of 
marketing ind Executive 
Operating had 


company 8 


L&N in 1925 


assistant 
member of the 
last year he 
previously been manager of the 


Cleveland office. He 


committee 


joined 


C. T. Patten has 
manager of the 

Inc., 
with the 


been appointed district 
new Welex Jet Service, 
Houma, La Patten 


cotlpany scrving is a 


offices in was 
Six years, 
rigger, shoote c, @ iles « neineer and assistant 
district before his 


his present position 


manager promotion to 


Sales En 
. office of 
company sa 
Prior 
been 


James B. Hickey has been made 
gineer of the Washineton, D. ( 
Clark Bros. Company. The 
member of Dresser Industries, In 


Clark, Mr Hickey 


associated for four ears 


to joining has 


with a leading 
duty 


eneare d for 


manufacturer of heavy compressors 


He was also actively i period 


of six year with a firm specializing in 
equipment He 
Dobbins, recent! 


wion il sales m inager for 


ind automation 
replaces William E, 
named Central Re 
Clark 


pumping 


L. N. Duryea has 
istant secretary of 
Instruments, Inc, His 
chiefly to leeal and 
corporate 
alter 


been as resident 
Beckman 


will relate 
patent matters of a 


named 
coun el ind ai Ss 


duties 


joined the 
San 


nature, Duryea com 


pany four years with a Fran 


cisco ] iw firm 


John W. Pike has been 
district manager of 
poration. Prev 
the Eastern 
maintain 
Pike has been issociated 
Wells in various design and 
1951 


appointed Eastern 
Struthers Wells 
iously a eneinecr nm 
district, he 
he idquarters in 


Cor- 
sales 
will 
Ne Ww 


with 


continue to 
York. Mr 

Struthe Ss 
ales positions 
since 


Maxwell D. Millard, who started his steel 
sales CATCCT is 
American 


bee n 


with 
1944 


1 technical apprentice 
Steel & Wire division in 
ippointed general manager of 

this division of U. S. Steel Cor 
Millard woe to his new post 

Pittsburgh headqu irters of I S 

ctor of dis 

iilability in the ¢ 


has 
sales for 
poration 
from the 
Steel 
tribution and a 


where he has been dire 
ommer 


cial de partment 


Loren O, Bass has been appointed a 
office manager of Jones & Laughlin Sup- 
ply Division's Chicago sales 
with the 
when he was 

Perry, Okla. In 
to Chicago a 


sales 


office S488 


has been company nee 1950 


issigned to a 
1953, he was 


storeman it 
transferred 
ind served n 


s a salesman 
ipacit intil his recent ad 


this « incement 


Charles D. Branson has been made assist 
int director of research of Robertshaw- 
Fulton Controls Company. He 
his office at the 
seare h ! if ] t it 


been 


will make 


companys eastern re 
Penn 
with the or@anization for 
Formerly he was chief engineer 
Fulton Sylphom Divi 
Denn He has held 
chiel engineer 
laborators 


Br mson has 
than 


Irwin 
more 
‘0 years 
at the 
sion at 


com pany 
Knoxville, 
the positions of assistant 
and 


time was engaged 


also 


development engineer 
sistant, and for a 
work 


production and inspectior 


PETROLEUM Rt 


ippointed 


Seth M. Snyder has been 
ager of the Charlotte, N. C.. district sales 
office of The Babcock & Wilcox Com- 
pany’s Boiler division, At f 
the company’s Charlotte 
clevated to full district office 
der joined B&W as a draftsman ’ 
Ohio, in 1936. Subsequent! 
worked n stud ed 


the same t 
sub otlice 


status 


berton, 
production under the 
companys cngineering apprentice pro 


gram, and uned experience in the eres 
tion, service 


boiler 


company § 


ind contractual phase ol the 
busines In 1939 he joine the 
Atlanta, Gsa., sales organ 
ind moved to the Charlotte sub-off 
n 1916 


tion 


Millard 


George L. Leupold has been 


sistant general sales manager of the Fultor 
Sylphon Robertshaw-Fulton 
Controls Company. He will make = hi 
office it division Knox 
V lle, enn Leupold company 
n 1946 as district 
nati office, He has had more 
experience n the 
that he was 


appo nted a 


division of 


headquarters at 
jomned the 
manager of the Cincin 
than 20 

field 
employed for five cars im the 


office of Illinois Bell Tele 


controls Prior to 


chief engineer's 
phe ne ( ompany 


Carbide and Carbon Chemicals 
Company, a division of Union Carbide 
Carbon 
reassigniments in its 

L.. R. Bingaman is 
idelphia district, He 


quehanna Uni 


ind made eight 
nization 
issigned to the Phil 


graduated : 


Corporation has 


sales ore 


from Su 
ersity in 1955 with a B.A 
in chemistry 
Conaway will now work in the 
district He ‘ rie with the con 
1955 after Duke 
ty with a 


graduating from 
BS 
J. T. Ferguson is transferred to the 
York district He fror Res 
selaer Polytechnic 1955 with 
i BS n bolo 
M. M. 
iston 
ty of 
( il rene 
1955 
A. Pros i988 
district, He jo 
alter 


n cher str 


graduated 

Institute in 
Branson 

transferred t 

graduate of the 

with a BS n 


jo ned the cor 


Maupin is 
district, A 
Nebraska 
neering, he npar 
med to the 
ned the 
graduating from Brooklyn 
nic Institute B.S. in chen 
R. A. Schongar will now worl 
Newark district He came with the 
pany in 1954 after graduating from 
t¢ L'n ersit with a B.A n chet 
DD. P. Shannon is a 
district. He 


han L niversits n 


compan 


with a 


gned to the 
graduated from 
1952 with a BS 
ind joined the compar n 
R. S. Trebus is transferred to the 
City district, He graduated fro 
ersit n 1954 with a B.A ! 


cago 


chemistry 


try and joined the company 
Tube Turns, division of 
der (sas Comp ny, has 
Seiler as president, He 

Boomer, who 


National Cylin 

John G. 
George QO, 
will cor 


elected 
ucceed 

retiring. Boomer 
chairman of the 


National ( 


tinue a 


mittee of 


rue it 
ylinder Ga ( 
pan 
Seiler joined ube Durt 
ir \ . pp nted 


president 


Leupold 











Need Plain or Jacketed 
CORRUGATED METAL 


GASKETS? 


Call CHICAGO-WILCOX 
for PROMPT ATTENTION 


Chicago-Wilcox understands the 
gasket requirements of refineries and 
is equipped to supply all types of 
gaskets, including plain or jacketed 
corrugated metal gaskets like these 
Made of ingot iron, aluminum 
less steel, copper, brass, nickel, and 
monel in all sizes and shapes 


Stain 


Send specifications for quotations 
and prompt-delivery schedule 


a iit@ Vee ites) Gi lice arn 


7703 Avalon Avenue, Chicago 19, Il 
Phone: SAginaw 1-1900 











PETROLEUM 
TESTING 
EQUIPMENT 








USED BY: 


e REFINERIES 
¢ GASOLINE PLANTS 
* PETROCHEMICAL PLANTS 


W.H.LURTIN & CO. 


oomreric LABORATORY APPARATUS FURNITURE & CHEMICALS 
tLPORTe Bestten - Bee 8 © - toe 


febsidis 
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World War 

in 1945. He is ¢ ] 
National ¢ linder Ga 

ame time he wa el 


Pube Turn 


dency of 


Crane Company Steel 


( orpor ition 


ind Republi 
have become equal 


r tr 
‘ rie 
pal I 


n Cramet In a producer ol titanium 


ponge. Cramet wa wholly-owned sub 
dial ol Crane 
Cramet will remain a separate 


I A 


of four repre 


cf Ppora 
new board of directors onsisting 
entative f each of the 
parent compani has been organized 
Members are 

Frank F. 


( ompan 


Elliott, president of ¢ 
John P. Magos, director o 
engineering, Crane: Paul L. Yates, comp 
troller, Crane; Earl E, Wyatt, Crane ex 
cu ' tant: C. M, White, president 

iblic Steel I, F. Patton, 

iblic istant president and first vice 

president: Norman W, Foy, vice president 

in ch ir ot iles for Republ c. ind E. R. 
Johnson, we pr dent in charge olf op 

with Republic 
formed by 

953, ha con 
t noowa | ni 
pac ty ol HO) ti 


( orp 


erations, 
Cramet Crane Company in 
tructed a Chat 
which will have i ca 
n ol 
innuall The plant wa 
with the 


plant it 


titaniun pont 

bu lt under a 
General Servic Ad 
nder th contract the 
ernment ha idvanced $24 


1 950.000 to 


ontract 
ministration | 


ward the construction of the plant 


The Mercoid Corporation has elected 
WwW. K. Stauffer, who was manager in 
charge of its Philadelphia Branch, to vice 
dent of the Eastern area 

R. F, Fischer, the me pre 
s in charge of the Eastern are i, was 
transferred to Los Angeles where he will 
upervise the sal ctivities of the West 
Coast area 

John Shedden was appointed 1 
of the New York branch, and F. W. 
ed to replace Stauffer as 1 
Philadelphia branch 


ident who 


wa nat 


of the 


Wolverine Tube, < on of 
& Hecla, Inc has named Sam Robb to 
i position ts General Sales office in 
Detroit. Former! i Wolverine sales rep 
New York irea, Robb 


with the company , year 


Calumet 


resentat nm the 
has been 


The International Nickel Com- 
pany, Inc., has appointed W. A. Mudge 
iS Spree il representative on Educational 
programs tor t and its affiliate, The In 
ternational Nickel Company of ¢ 
Ltd 

Th new!) re Y 8 n th 
cf the pre 


inada, 


ottice 
Inter 
itional program 


dent extension of 

national Nickel’s educ 

ey Mudgee will t linquish his duties as 
director of the ‘Technical Service 

f the Development and Research division, 

sition which he has held 1947 

this time he has also 

with educational activitir carr 

Inco The ncelude i progr im of 

peration with universities and colleges 

the United Kinedom and the 

the dissen technical 

is well as the erantinge of 


section 


since 
been identi 


d on 


nation ol 


ind scholarships 
ol International Nickel 
men of the Research 
y's Bayonne 
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American Meter Company, Inc., 
Richard E. Martin to th 


ippointed 


| iles-engineecr tor the 


nter 
Morehea 
was asso 


En 


U. S. Steel Corporation has 
pointed E. J. Lacombe manag 
n the New Orleans iles office 


FOR TESTING AIRCRAFT 
GAS TURBINE AND JET 
PROPULSION FUELS... 


GOV'T 
METHOD 
3703 
and 
ASTM 

D-1319 
F.L.A. 
(Fluorescent 


Indicator 
Adsorption 


ULTRA - VIOLET 

Model X-40 

single tube, 3650 

Angstrom units, length 49” overall, 
40 watt. For 110 volts A.C 


$44.75 COMPLETE 


Also Complete Range of Ultra-Violet 
Sources 3660 A.U. and 2537 A.U. 
available in laboratory, industrial, 
and portable models 


IDEAL FOR CHROMATOGRAPHY 


BLACK LIGHT CORP. 


OF AMERICA 
Distributors for Ultra-Violet Products, Inc. 
5114 WALNUT GROVE AVE. 
SAN GABRIEL, CALIF. 
Distributors in Principal Cities 


BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


BARRETT 


Wanufacturing Co. 


P. ©. Box 8096, Houston 4, Texas 
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onal I ibe division He 
nt manager of sales. He 
Thorne who has retired 
Lacombe joined U. S. Steel Ce 
in 1927 and has spent most of his tin 
in the New Orleans ind Dallas areas 
In 1951, however, he was transferred 
s main office in Pittsburgh, 
ed until 1954 in an admin 
city in the sales dep ment 
transferred bac 


Beckman Instruments, Inc., has es 
tablished a new Analog ( omputel depart 
ment of its Beckman division The de 
partment will be headed by Joseph L. 
Hussey, formerly chief engineer for com 
puters 
Ihe new department is responsible for 
les, installation, field eneinecrin 
acs un and development ol special 
puter equipment 
A member of the Beckman organizatior 
four years, Hussey was associated 
Northrop Aviation Company, as a 
er of the computer tat lit devoted 
rmissile development He 
from the University of 
Los Angeles with 1 de 


Hussey’s former research and 
ment duties at Berkeley will be 


by Alan MacLane. 


Wolverine Tube, division of Calumet 

& Hecla, Inc., has presented its Diamond 

Key Award to D. J. Missimer, with Pa 

iT Retr geration ( on pany in Los An f 

Awarded annually since 1940 for out 

standing technical papers in the refrige! 

ation field, the 1956 Wolverine Diamond 

Ke was bestowed upon Missimer for his 

Cascade Refrigeration Systems for 

lemperatures 

iward presentation was made it 

il meeting of the American So 

of Refrigeration Enginees n Cin 
cinnat 


Koppers Company has acquired a 
85-acre tract at Arroyo, W. Va is the 
te for a dual-purpose facility of its Tas 

Products division 

This facility will consist of pro ing 
plant for the manufactur nicotini 


i development plant in which 
ll be done toward the ontinued 
upgradin of coal-tar chemical joth 
plants will be designed to allow for anti 
pated expansion in the tar-chemicals field 
but the nitial construction will utiliz 
nl i small portion of the 285 
tel the compar expects to 
several million dollars in plant constru 
tion at the te 
per Engineerin nad Constr 
signed the new plant and 
ildings, and construction 
d. Completion of the plant 
early in 1957 


Fischer & Porter Company has : 
two new appointments ol repre 
for t nternational 


istrumer 

ent yenez 
Colombiana, 
hlorination 


Two Murray Vertical Type V 
Turbines driving Deep Well 
Pumps in a southern Oil Refin 
ery. They are rated at 113 HP 
at 1750 RPM and operate with 
600 6550 ~F. steam extract 


ing to atmosphere 


© Murray Vertical V turbines, both geared and direct-connected, are being 
used more and more for driving vertical pumps of all types. The Murray Ver 
tical V turbine is designed from top to bottom as a vertical turbine, not just 
a horizontal turbine, “upended.” The Murray Vertical is especially constructed 
and arranged for vertical mounting 

Murray vertical turbines can be furnished for steam pressures up io 600+, 
750° F. TT. and back pressures as high as 100+ and can carry most normal 
thrust loads imposed by vertical pumps 


Vj lf t R AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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Koppers Company, iInc., } 


eda e tract ol 


R-S 


BUTTERFLY VALVES 


All-bronze, 150-pound R-S Valve for 
operation at 300° F. Valve is installed 
with 18” insulation in operating cell. W 


—- 
Norton Company | 


first VOW England presentation 


Department of Defense Reserve 
| a ee - - v ra Wii ! f erte b 
: z } ! ol cke ‘ ol 
Special 12-inch R-S Butterfly & } je ‘ ( Naval 
Valve, with finned lubricated Nf sh en ithorized \ 
stuffing box, is used for serv tea, re c pl ed to honor companice 





ice with hot gases at 1.000" F, 4 
sn alae participati 


Stauffer Chemical Company has ap 
pointed E. William Eipper to the position 
SPECIAL R-S VALVES SOLVE iacaunt. A caane ok iene Coe 
versity, Eipper joined Stauffer in 1954 as 


TEMPERATURE, CORROSION, western manager of market developmen 


He will continue to headquarter at the 


compan s San Ir iIncisco office 
ABRASION PROBLEMS 
Olin Mathieson Chemical Corpo- 


’ " . + eele ill : , 
lo meet rugged processing conditions, R-S Butterfly Valves ration has selected Phillip C. Brownell as 
: : 7 general manager of the Ecusta Paper di 
vision of its wholly-owned — subsidiary, 
any metal or other material that can be cast or welded — Ecusta Paper Corporation 
IIe replaces Lawrence F. Dixon, a vice 
president of the paper company, who is 


can be built to your requirements. For valve bodies and parts, 


even plastics may be specified. 
retiring is general manager of the divi 

There are a number of materials available to meet extreme 
whe also 1s i vice president 
cl Corporatior joined the 
heat and pressure. In addition, the R-S Rubber-lined Valve ( 17 as counsel. He has been 


executive activities of the 


working conditions involving corrosion, abrasion, erosion, high 


may be specified to resist certain types of corrosion. Every ogyemewenppltenaae: nagy Specie 
R-S Valve gives you quick and positive closure with any type sistant general manager of the paper 
of controls, uniform control in normal regulating ranges a eg, ego eee 
and minimum pressure drop cou x the War Labor Board and tl 
Stabilization Board and 
If your past experience offers no precedent, you can call on previously served “a rehe ul othe : 
our background in specialized valve engineering to solve stlendh te < eae York ( —" ei 
material problems 

The M. W. Kellogg Company |! 
We have built valves to operate in a temperature range of located the Chicago my = “7 F a 
from —300° F to -+-2,000° F. For complete Sere: somes é Cher we ‘Siesadien 


oO ation on ou ymplete ‘of b ; ining and the Chimne divisions, ‘Tt 
information on our complete line of butterfly, uvorayuc Ml CATES &@ nosTs crs young’ My stag Mila 


ball and cone valves, see our local repre TURBINES Te each RAKES 


sentative or write S. Morgan Smith PUMPS MM ACCESSORIES U. S. Steel Corporation has appoi: 
, two nev store inage two el epre 
Company, York, Pennsylvania ‘ ¥ store managers, two Rem reps 
itat s and a district representative, all 
ts Oil Well Supply divi 
Named as district representative or 
Oilwell in New Orleans was James 7 
Love. He w transferred to New Orlear 
ROTOVALVES NE FREE-DISCHARGE from Beaumont, where he was distr 
VALVES engines 
BALL VALVES , as 
CONTROLLABLE Love joined the company in 1946 at 
BUTTERFLY PITCH Beaumont as district engineer in refiner 
VALVES SHIP PROPELLERS 


ind pipe-line sales In 1950 he was mad 
AFFILIATE 3. MORGAN SMITH. CANADA, LIMITED *¢ TORONTO store m 


inage at Beaumont, and in 195 


2U0H For more data on advertised products, use Readers’ Service Cards, last page 





w field 
Johnie George Thomas, forme 
to the tore at Odessa, Tex 
with the d n at Hobbs, 3 
ind Roy A. Johnston, Jr., 
terred to Shi eport, La., { 
Ark 
Thomas was employed 
ind was trar 
n 1953. Late 
on for 
Army, ret i in 1953 to the 
store 
Johnston started with the cor 
Shreveport in 195 In 1955 he was ap 
pointed field representative and transferred 
to El Dorado 
Gerald E. Miller is the new store man 
ager at Eldorado, Kansas ind Russell 
R. Runyon is manager of the Liberal, 
Kans Ss, store 
Miller joined Oilwell in 1949 at Ellin 
wood, Kansas. In 1952 he was transferred 
to McPhers« n, K insas, and in ] 
Arkansas City, Kansas, he w 
recent issignment as store I 
Eldorado 
Runyon started with | S. Stee it El 
dorado and became store manager there 
in 1953. It was from there that he was 
transferred to Liberal 


Chicago Bridre & Iron Company 
has elected R. F, Hendren, who is its 
manager of plants, to be vice president of 
the company A graduate of the Univer 
sity of Kansas, Hendren has been with the 
company since 1923, He has been a di 
rector since 1946 and manager of plants 
since 1947 


Wolverine Tube, division of Calumet 
& Hecla, Inc., has appointed W. J. Mc- 
Gonigle as its sales representative in the 
New York area. He will be replacing Sam 
Robb, who was transferred to Detroit 

Formerly with Downs-Smith Brass & 
Copper Company of New York, McGoni 
gle will headquarter in New York 


Crane Comn-77” has a new director of 
branches. He is Robert E, Penney, a 31 
ear veteran of the company’s Branch and 
General Office staff. He succeeds the late 
Jess A. McMurry. 

Penney joined Crane in 1925 at its Los 
Angeles branch He has been manager 
of the company’s branches at Phoenix, 
Ariz.; Jacksonville, Fla., and Los Angel 


He erved s western district 


( 
firm s general office in Chicago 


Minneapolis-Honeywell Regula- 
tor Compan has appoint new vic 
lent. He is Glenn E, Seidel, who will 


n charge of engineerin 


‘ 


Hone 


Tennessee's Liquid Sulfur Dioxide, a product 
of highest purity, is particularly suitable as a 
solvent for recovery of aromatics—It is com- 
pletely miscible with aromatic hydrocarbons 
over a wide temperature range, while the solu- 
bility of naphthene and paraffin hydrocarbons 
is limited and increases with decreasing tem- 
perature. Recovery of a higher percentage of 
aromatics is obtained for hydrocarbons over a 
wide boiling range. 


Perhaps Tennessee’s highest purity Liquid 
Sulfur Dioxide can effect a more efficient and 
economical operation in your processing. 
We would like to discuss these possibilities 
with you. 


@ CYLINDERS ©¢ TON DRUMS 


Available In © TANK TRUCKS and © TANK CARS 


TENNESSEE CORPORATION 








617-629 Grant Building, Atlanta, Georgia 





How to Cool 
5,000,000 cu. 
ft. of Natural 
gas most eco- 


nomically 


Woodward & Company are doing it at their plant near Washington, 
Oklahoma, with two Frick refrigerating machines driven by natural gas engines 
of 90 horsepower. These Frick compressors, which handle ammonia, are of 

ze 9” by 9”, and run at 400 r.p.m, 

Propane and gasoline are recovered from the natural gas stream. A Frick 
condenser is used after the propane has been fractionated. The cooling equip- 
ment was installed by the Kay Engineering Company, Frick Distributors in 
Oklahoma City. 

Whether you need cooling equipment for air conditioning, process work, 
ice making quick freezing or other refrigerating purposes, you get the utmost 
economy and reliability when you insist upon Frick equipment. Write today 
for literature and estimates on the cooling work you wish to do. 


DEPENDABLE REFRIGERATION SINCE 


install VOSSVALvEs in your 


compressors for peak performance 


(AIR * GAS* AMMONIA) 


Our detailed 
proposal for 
increasing 
efficiency of 
your 

ce mpre SAU 
will be sent 
without 
obligation 
Send name 
bore, stroke 
and speed of 


machine 
Peak performance, maximum efficiency, greater output, and 


lower power costs can be built into your oldest, and of course 


your newest, compressors by the installation of VOSS VALVES. 


THESE VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation ™ 20 to 60% more valve area 
less power consumption ™ minimum pressure loss utmost safety 
normal discharge temperature ™ lower operating costs 


\/ YS \ [Nt J. H. H. VOSS CO., INC. 
OSS VES 785 East 144th St., N.Y. 54, N.Y. 


@us vA AL 
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Hopkins applied research and a w de 
iriety o ngineering carried on nm the 
company § manufacturing divisions scat 
tered throughout the l S. Of Honey 
well’s 17 000 employes, better than one 
out of every 10 is engaged in research or 
engineering activities 

Seidel] has served in a number of ad 
ministrative posts since joining Honeywell 
in 1943 He was successively field engi 
neer, engineering supervisor, manager ol 
development engineering, and before be 
coming vice president, he was director 
of the company’s ordnance division which 
supplies precision controls and weapons 
ystems for tanks and other military ve 


hicles 


Rheem Manufacturing Company 
has appointed William R. Dickinson as its 
resident representative for drums and 
pails. The appointment represents a new 
expansion of the company’s activities in 
Kansas, Iowa, Nebraska and South Da 
kota 

Dickinson will locate in Kansas Cit 
Formerly in Chicago with the compan) 
Container division, he has been in the 
industrial-packaging business ince his 
graduation from Northwestern University 


Celanese Corporation of America 
has moved its European office from Du 
seldorf, Germany, to Geneva, Switzerland 
R. J. Davis will be in charge of the office 


M. B. Skinner Company has | 
ork on a new building that will incre 
present floor space by more than 50 per 
cent. Besides providing expanded produc 
tion facilities, the new building will house 
i new and complete testing and develop 
ment laboratory with adjacent engineerir 

otlice 


Rhodia, Inc., has appointed Com 
Reka S \ i sales and techni il 
sentative for swetieatti iromatic chet 
ind compounds in Mexico, with office 
Mexico City Also announced was the 
pointment of Luis Felipe, Havar 

ind technical representative for the 
pany's products in Cuba 


Dresser Industries, Inc., has for 

i French subsidiary, Societe Francaise 

Industries Dresser, S. A. This new Fren 

corporation will represent 

Dresser industries in France, 

technical services to the Dress 

nies operating on the continent 
Raymond Chesneaux, formerly 

manager of Dresser, A. G.. Paris 

ictive as a representative of Dre 

pani ibroad, has beer 

of the newly formed 


will headquarter in Paris 


Graver Water Conditioning Com- 
pany has opened a new sales-service offic 
n Boston to servic i¢ New Er 
William A. Homer | 
Hor 

the 
th 


General American Transportation 
Corporation has transferred Norman 
Wiseman its ' oO « e te 





WATER TREATMENT 


PURIFICATION © CONDITIONING 
RECLAMATION 


Call the nearest DROKE representative. 








He has the COMPLETE LINE of equipment 
and processes for handling your water 
treatment problems. 

Make your plant more efficient and 


profitable. 








J. W. DROKE & ASSOCIATES 


TULSA FORT WORTH HOUSTON 
R. F. Bagwell. Box 2525 Wm. C. Buchanan 
102 East 9th (—Carter Field Station 4101. San Jacinto 
CHerry 2-8217 CRestview 4-571] JAckson 8-2072 


Now—a complete and integrated treatment 


of unit operations in MASS TRANSFER 


| ERE is an introduction to the general features of 
diffusion and the tec hnique S 

applications of the mass-transfer operation 

does the 


material, but 


industrial 
Not onl 


ound background in theoretical 


used in the 
book VIVE Vou a 


also covers the principle ol 
field 


Humidification and de 


equip nt 


design. and 


for a number of 


equipment operation of application 


unit proce SS 


humidification, gas absorption, distillation, liquid extrac 


tion ad orpuion ol liquuids ind VASCS, ION chant ail 


ing, leaching, and other unit operations are all discu 


In addition, many of these unit operat on int 


fashion 


MASS-TRANSFER OPERATIONS 


By ROBERT E. TREYBAL 


bob paue h®H« 1 istration <u 


ima unig ue 


grated treatment of unit ope 
operation 1s contained in « 
ontinuous-¢ t t equipmer 

od ot de 

vith the pri 


yt 
b 


GULF PUBLISHING COMPANY 
P.O. Box 2608 
Houston, Texas 


For more data 


for top performance 


new “AL-metal”’ 


leroverit 


“macheta” airfoil 


PROPELLERS 


HIGH VELOCITY 
AIR MOVEMENT 
in HEAT EXCHANGERS 
and COOLING TOWERS 
Sizes 14’, 16’ and 18’ @ 4 or 6 blades 


Propeller for Co« 
ind industrial 
of the 


ded for years as 


metal ling Tower 


New Aerovent “AL 
Heat Exchangers and special commercial 
applications, feature a new modification famou 


“Macheta” Airfoil 


industry's most efficient air-moving 


Propeller reg 


urface / 


Accurately-balanced, cast aluminum blade designed to 


move more air with lower power con inter 
with other blades in 
and simplify installation 

High 


construction 


umption, are 
embly t 


and routine maintenance 


changeable ‘ ich a peed 


bolted 


ecure ly to pre 


trength, cast steel illoy hub 
clamp keyed blade hank 


vent loosening or turning pro ice 


empl ying 


maximum resistance 


to vibration and « perating stresses 
ee 


i 


designed for 


DEPENDABLE 
ope ratton 


Endurance tests at 
loading prove the ability of new 
Aerovent “AL-metal Propeller to 
withstand punishment far in ex we 


operating requirement at 


3 times normal 


cess Oo 


Other models for any type installation 


Write today for free folder, engineering as 
sistance and/or detailed performance data 


Acrovertl im ‘pniiitiias se. 


LARGE PROPELLER DIVISION 


Main Office and Factory 
PIQUA, OHIO 


304 Wright Bidg. 
TULSA 3, OKLA. 


yn advertised products, use Readers’ Service Cards, last page 





Suppliers eee 


Safe Ways to PROTECT 
Pressure Piping... 


with offices 


ction work 


Laclede-Christy Company, i: 
of H. K. Porter Company, Inc., is install 
ng a quality-control clay-testing labora 
n Fulto, Mo., which will run tests 
shi nkaee, PC. and other ph sical 





operties 

The Fulton ire 5 picked S< that 

hporatory if l § V be ce nvenient te 
south Missouri cl 

kilns and other 

quipment will be in operation as quickl 


equipment can be installed and utilities 


The Thiokol Chemical Corporation 
will market butyl rubber 

Thiokol is entering the butyl rubber 
field in cooperation with Petroleum Chen 
icals, Inc., a company jointly owned by 
Continental Oil ¢ ompany ind Cities Ser 
ce Company. Petroleum Chemicals pres 
ently operates a butadiene plant at Lake 
Charles, La., and is a licensee under the 
Esso Research and Engineering Company 
for the manufacture of butyl rubber 

Thiokol Corporation 1s establishing a 
sales, research and development laboratory 
at its Trenton works to study and develop 
wider uses for butyl rubber. Activities will 





encompass selling, research and the de 
velopment of new uses for butyl rubber 
Thiokol also will operate a sales service 


laboratory to assist purchasers in the uti- 
W-S SCREW-END and lization ot this type ol synthetic rubber 
SOCKET-WELDING seg a gg Sag ore 

= Robert W. Stanton, Jr., as advertising 


Inanager 
Stanton, who joined Conoflow n 1954, 
TTiIN was previously employed by Fischer & 
Porter ( ompany as supervisor ol direct 
mail advertising, Earlier, he was assistant 
Pipe joints are potential trouble spots in high pressure to the advertising manager of Arthur H 
Thomas Company, Philadelphia 
Stanton’s duties as advertising manager 


piping systems. Change in direction of flow causes tur- 


bulence, erosion and vibration. Watson-Stillman fittings include supervision and integration of the 
> ‘ oud Ms idministrative and creative functions of the 
are made to absorb this type of punishment. They're company’s expanded advertising program 
drop-forged for strength and toughness and _ safety- 

‘ Kaiser Steel Corporation has named 
John V. Banks as production manager of 
Choose between a welded piping system and a its Fabricating division, Montebello plant 
5 staff at the Monte 


factor designed tor the protection of your piping. 


’ , Prior to joining th 
screwed one to suit your needs. Then choose W-S belie pl a in een Shed Geeaiiieie af Gabon 


Screw-End or Socket-Welding Fittings to join your facturing for the Kaiser Motors Compatr 

. , ” ” : He joined the Kaiser organization in 1946 
pipe. They're available in sizes 6" to 4” for piping up 2 uses attesaiiy Glens in Gane Meach 
to 6000 Ib. W.O.G. class. For n h ew position he 


§ itu steel and special pr 
high temperature or corro Se oe ee eae 


sive service you can get W-S : 

; Srp Peto : 

Forged Stainless and Alloy ~ Eastman > gress rage Inc., 
4 s ibsidiatr ol iStmman odak Compan 


Steel Fittings, too. Send today = new ches | 1, 


for our informative catalogs 


les depart t 
William M. Gearhart, 


WY W-S FITTINGS DIVISION) ei. 


een promoted to fill the position As 
Kp H. K. PORTER COMPANY, INC. ae 1 gens gi tg nd lings oer eng 


Roselle, New Jersey 
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HELP WANTED 








liscount for 
in advance, ( 
lassified A 


re 


All Classified ads payab 


* * * * * 


7 





FOR SALE 


ned to 


A FLOW INDICATORS 


All sizes up to 6 
SEND FOR CATALOG 
. “ NST 
S ERNS 


Bw Water Column & Gage Co. 


LIVINGSTON, N. J 





Fractionating Tower 


One (1) new fractionating tower, 60” 
1.D. x 89'6” overall height x 1%” plate 
Thirty-four (34) bubble trays, ten (10) 

eved 
rdance witt API 
ASME Code for 350 PSI working pres 
ated Wichita, Kansas 


Rock Island Oil & 

Refining Co., Inc. 

321 West Douglas Avenue 
Wichita, Kansas 


18” 007, manways 4trese rel 


and built In aces 


sure. Loc 





HELP WANTED 





AREA ENGINEERS 


r 


ARABIAN AMERICA 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


) 








Design Engineers 





PROCESS ENGINEER 


“Experienced Engineers for process de 
sign with well established manufacturer 
Mid-continent area Challenging work 
with excellent « rtunity for advance 

e kept in atrictest 
1-R PETROLEUM 


Texas 




















WANTED TO BUY 


PROCESS ENGINEERS 
Midwest Refiner ! per “a 
cal Engineer hupt I « 
perle ixineering 


» 


und reference with rey 
INTERNATIONAL REFINERIES, INC 
Personnel Department 


Hox No. 8 Were ! Mir esota 

















Use 
THE READER'S SERVICE CARD 


For Information Concerning 
New Equipment and Manufac- 
turers’ Literature. 











Plant 
Equipment 
Inspectors 


Graduate engineers with minimum 5 years’ 
experience in design or inspection of 
petroleum processing plants and equip 
ment. Major part of experience must have 
been in inspection work entailing general 
knowledge of all facilities. Develop in 
spection methods, supervise and conduct 
inspections and advise operations on 
codes and equipment limitations in oa 
major oil installation located in Saudi 
Arabia 

Write giving full particulars regarding per- 
sonal history and work experience. Please 
include your telephone number 


Recruiting Supervisor, Box 91 
ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 





Design Draftsme 
HIGHEST EARNINGS 
OVERTIME WORK 

fe] 

BY - PERMANENT EMPLOYMENT 

want OPPORTUNITY TO ADVANCE 

IDEAL WORKING CONDITIONS 

AIR-CONDITIONED OFFICES 

MANY OTHER BENEFITS 


Please be sure to contact or see 


Arthur G. McKee & Co. 


with Engineering Offices in 
CLEVELAND, OHIO and UNION, WN. I 


McKee is a 50-year-old Engineering 
and Construction firm doing business 
on a world-wide basis 


Interesting, well-paying positions for 


DESIGNERS, ENGINEERS, 
DESIGN DRAFTSMEN and 
DRAFTSMEN qualified in 


PIPING PRESSURE VESSELS 
CONCRETE EQUIPMENT SPECS 
STRUCTURAL ARCHITECTURAL 
ELECTRICAL MECHANICAL 


Refinery, Chemical, Blast Furnace, Steel and Sin 
tering Plant, Industrial or Office Building design o 
drafting experience desirable bul not necessary 
The expanding McKee orgar 
ization, with three engineer 
ing divisio Refinery, Metal 
and Industrial, offers many . rey 
Vue! flat 
" ‘AeA 
a lyn 
Ae 
4 


nteresting opportunities tr 
these highly-paid fleid 

Investigate the opportunities 
McKee ca 


want complete ir 


offer you. If you 
formatior 
write for our free b kiet 


Your Future in Engine 


Please see or contac 


Edwerd A. Koiner _ 


Arthur G. McKee & Company 


2300 Chester Avenue * Cleveland 1. Obie 
TOwer 1.2300 














For more data on advertised products 


use 


Readers’ Service Card 


Continued on Next Page 


last page 





HELP WANTED HELP WANTED HELP WANTED 


NORTHERN CALIFORNIA 5 
REFINERY PROCESS Engineer 


INEER ; 
Comibta =— - re Chemical Engineers Ch. E. and M. E. 


job with ideal mog-tree livit in San 


Sctenitid tee Ae tao Mechanical Engineers 


lent ilury, moving allowance, profit 


sharing plan and retirement, {amily Industrial Engineers 


Must hat ‘ , wo MS in chemical 


ee ea ee Chemists 


perience in pros design with major are Booming! 


oil company or refinery builde kor Unlimited opportunities for advance- 








FACILITIES SPECIALIST 


Silicones 


ward complete resume giving ex ment—applied science and engineering 


perience and lary requirement sales. Fast-growing service company . esult, we 


seictent confidence offering chemical cleaning (boilers, 


lines, process equipment) to all phases 
ALSO OPENINGS FOR REFINERY DE of industry. Locations through most 


SIGNERS AND ESTIMATORS of U. S. Car furnished after training b wil with at 


program, retirement, vacation, insur- 
KAISER ENGINEERS ance benefits; interesting, challenging 
Division of Henry J. Kaiser Co work me ‘ lanning 
Dept. RN, 1924 Broadway same ; iy 


Oakland 12, California TWinoaks 3-4600 DOWELL INCORPORATED sition of Facilitie 
P. O. Box 536 Tulsa, Okla. | we aan a 
Subsidiary of the silicone plant of 


Chemical Engineers THE DOW CHEMICAL at aaa Ge 


for Process Design COMPANY ads cement t» Man 


and Technical Service al 


Use 


immediate 


outstand 




















Chemical Engineers are needed for 


THE READERS’ SERVICE CARD BOX 236-R, 


permanent positions in the Process 
ant ; , , eum Ref 

Design and Technical Service De For Information Concerning New 

Equipment and Manufacturers’ Litera 


partments. These gwroups are en ture 





gaged in the design and operation 





of processing units in the petro 





leum refining industry, both do 


Gacniaas aan tide archaic PROCESS DESIGN ENGINEERS 
tive and ability are of most impos Permanent responsible positions with opportunity for high calibre 


men in Engineering Department of large Gulf Coast chemical manu 
facturing plant Applicants hould have the following qualifie itions 


tance. Some travelling required 
Send details of experience, educa 
tion and salary requirements. Re 
plies will be given prompt consid 1. B.S. or advanced degree in chemical engineering 
eration and will be held in complete 2. Minimum of three years experience in process design calcula 
confidence. Addre ss applications to tion pilot plant operations oF produr tion trouble hooting 
preferably in organi plant 

Engineering Division }. Interest in detailed calculations and mechanical-chemical inter 


pretation into practical desiens 


| | ) }. Interest in chemical engineering as a profession 

] ». Ability to work with others in a team 
Po ion “ure ith Process Desien section or work on mew plants and 
additions to existing plants, Work includes translation of pilot plant 


PROCESS CORPORATION processes into full scale plant design, design calculations on distilla 


tion. heat transfer, mass transfer, fluid flow. and associated work 
1528 Walnut Street 


necessary to prepare flow sheets (no drafting) Processes are both 
Philadelphia 2, Pennsylvania 


Orvanic and moran Some field data and production equipment 








performance evaluation involved. Small electronic computer to be 


; 





available iti this work Assignments will allow bor full recognition ol 


Free to individual ability. with commensurate salary 


PETROLEUM REFINER Subscribers Replies held in strictest confidence all will be answered, Please send 


Write for free booklet complete resume, including education, experience and salary expected 


of articles for PerTroteum Revinet to Mr. D. M. Dueuid. Technical tmployment Manager 
the technical pre wenerally is well 


prepal 


is papers for technical meetin Texas Division 
Lise Reader Service reen card ! 


the back of this issue. Write on the THE DOW CHEMICAL COMPANY 
card Free Author Booklet ! 
name, address and mail, No charge Freeport, Texas 


» obliwation 
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Suppliers « « « 


Stauffer Chemical 


purchased 50) 


Company ha: 


percent interest in the San 


im the 


major we 


oncerns 
1s tern produc 
rock. During the 
s been Stauffer 
phosphate rock 
sent, San Francisco Cher 
own mine at Montpels 
es a Staufler-owned 
n Wyoming and has 
ae clopment 
s and leases 
The Hot Spring 


up lar f reese 


past 


pros 


Crane Company hv 
ippointments to major § iles pos 
Thomas D. Kelly has bee 

manager of Crane's Midwes 
Darrell R. Nordwall has been 
er of the company’s East 
I} new manager of valve 
is Charles H. Lovelace. 


REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces refractory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex 
ceedingly strong, It has excellent insulating 
properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite 

We sell direct to you. 


sTR T N “ ™M 


—CARTER-WATERS— 
pareasecr tas a missever 
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CHEMICAL ENGINEERS 
AND 
PROCESS SUPERINTENDENT 


I Vt 


10 POST OFFICE SQUARE 


Boston 9, Massachusetts 











al] ibs 


Since 1915 


CONCRETE 


SAND AND CEMENT 
(Arta) 2 2 te 


We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 
of size or location. 


Send for specifications and bulletins 


GUNITE CONCRETE & CONST. CO. 


1301 WOODSWETHER RD., KANSAS CITY 5, MO 
2016 WEST WALNUT, CHICAGO 17, ILLINOIS 
3206 HOUSTON, HOUSTON 9. TEXAS 
3545 LINDELL BLVD., ST. LOUIS 3, MO 
Milwaukee and Twin Cities 





Denver New Orleans 








STEEL PIPE 
and TUBING 


@ CARBON MOLY 
@ CHROME MOLY 
@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS — ANY SIZE 
Write for Stock List 


MIDCONTINENT TUBE 
SERVICE, Inc. 


2308 Oakton St., Evanston, til., Davis 8-4030 




















- 
ah oe 


PNEUMATICALLY 
PLACED concrete ano rerractonies 


FOR 

@ INSULATION 

@ FIREPROOFING 

@ STACKS, BREECHINGS 

@ REFRACTORY TURN AROUNDS. 

@ CONCRETE AND STEEL 
SANDBLASTING 

es pd @ ENCASEMENT FOR PIPE LINES 

@ CONCRETE RESTORATION 


Write for estimates on your prepesed project 


GEO. P. REINTJES Co. 


REFRACTORY worn« Since a ee) 


2517 JEFFERSON ST. KANSAS CITY 41, MO 
NEW YORK + HOUSTON «+ PITTSBURGH 


SUSPENDED 
WALLS 
ARCHES 


FOR PRESSURF 














p— 1 OF hoy ole) 
WAX PRESS FILTER BLANKETS 


@ Made only of first grade hy- 
draulic press 12/0 duck 

© Fabricated to your specifications 

@ Priced to save you money 

© Cupraammonium treated 


Write today for the Schotco story 


SCHOTT BROS. CO. INC. 
WEST SALEM, OHIO 





a. 
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1 products, use 


TO REPAIR PIPE LEAKS ~- 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


i it 


SKINNER-SEAL EMERGENCY PIPE CLAMP 


for pinhole or corrosion leaks. 


Cas 
PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


in stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 





HIGH PRESSURE 


GLASSES 


€m>) and GASKETS 


All siz t your gages ar 





RED LINE 


- ‘ 
SERIES 750 


~———e- - — 


FIG. 22 


MAGNIFYING 


FIG. 21 LIP-MOLD 
STATE YOUR REQUIREMENT 


All shipments from stock 
Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 


Livingston 6-1400 LIVINGSTON, WN. J 











Reader 








What's New in Equipment... 





... and Manufacturers Literature 


Steam-Jet Refrigeration ‘his 24 
page bulletin, Form 9143-B, describes the 
operation and advantages of team-jet 
coolers lor upplying commercial quanti 
ties of chilled water. Water as low as 45 } 
for chemical pl int synthetic rubber 
plants, air conditioning, SQ) recovery and 
many other uses can be supplied wherever 
a ipply ol team is available Since cool 
ing is obtained simply by the movement 
ol vapors and liquids, there are 
parts within the machine, This no 
installation and operating costs, and main 
tenance ind cleaning cost are substan 
tially reduced, Units are available for an 
rating between 40 and 1200 tons of refri 
eration In er oll K mad 

Circle E.1 on the Card 


Demineralization. Al! phases of cd 


mineralizing plu idvantages and disad 


vantawe of thi process are discussed 


in 
a new 24-paue, fully illustrated article 
Pechnical Reprint T-140 

I he paper considers some of the devel 
opment trends and applications of both 
multi-bed and mixed-bed ton exchan 
and use everal case histories as ex imple 
7 Ee SOENNES Ee two yp Dual Operator Sandblast Machine = chamber which permits refilling of the 
upper chamber without nterrupting the 
andblasting. The abrasive in the upper 
sign and operation of these units working off two sand control valves. these senna as ag “7 - re a 

Phe bibliography alone makes this paper lower chamber. Mounted on three legs 


of demineralizing systems is presented a 
well as some of the inportant factors that Iwo sandblasters may now blast from 
go into the chemical and mechanical de one pot Equipped with two blast hoses 


a valuable addition to your library 119 machines are double chamber types hold ind equipped with lifting ears these units 
ing 1QO0 pounds of sand with automat I designed for the large cale users. I 
Separate items are included In addition . 
pop-up fill ne vy ilves ind l ‘ inch piping lesired only one hose can be oper ited 


everal valuable tables, flo ets, p : ~ 
salar a ‘ / w she Dini All blasting is done from the _ bottom Clementina, Ltd. Circle E3 on the Card 


formance ul es ind cut mway view ate 
shown. Graver Water Conditioning Com 
pany Circle E2 on the Card 





Very High Temperature Castable 
\ new high strength tabular alumina 
istable for refinery applications up to 
M00 degrees has been developed, Pure 
LAB i hich purity, low-iron super alu 
mina castable. It has as its base a tabular 
ilumina aggregate bonded with a hich 
purit calcium-aluminate binder no ach 
Shipped in 100-pound motsture-proof 
bags, the new castable can be placed by 
pouring or extruding. Reducing atmos 
pheres ol carbon deposition int said to 
have no effect and high resistance to abra 
claimed. It is adapted especially * 
iosphere of high sulfur fuels and 
stocks. Mexico Refractories Con 
Circle E4 on the Card. 


High Speed Mechanical Drive Tur- 

bines A new public ition de signated 

GEA-6232 describes hich speed mechan 

‘ il drive turbines operating it speeds rang 

ing up to 10,000 rpm and above. Con 

struction and design features of turbine 

drive for centrifugal compressors and 

blowers are covered in detail in the new 

bulletin 
Muffler Removal A new muffler Cross sections, schematic drawings, cut Compressor Air Filter 
mover tool that can cut installation time iways, and typical nstallation photos bath r filter which ) 
in half is now ivailable to dealers IL he point out design features and appli ition ficiency with extrer 
handy tool, which allows the operator to for sinele-\ ilve, single and multi-stage tut ! hee cde cloped 
easily slash through old pipe and mufttler pire as well as multi-valve multi-stage OWw-D sure-drop 
nipples climinates the use of solvents or d multi-valve single-stage units for hich 
unwieldy wrenches. The AP Parts Corpo ) pressure applications, General Ele: 
ration Circle E33 on the Card ¢ Company Circle E5 on the Card. 
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IN-PLACE 
CHEMICAL 
CLEANING 


now your quickest way 
to declog dirty heat 


exchan gers like this 


With Oakite chemical circulation method you can 
now clean heat exchangers in place. And here are 
a few of the many advantages awaiting you: 


fast, thorough soil removal 


greatly reduced off-stream time J Ga Tw = Pe) r © o { 6 5 oa 


elimination of costly manual methods 


greater safety and longer life saves you time, 
for tube bundles work and mistakes 


plus the supervisory services 

of an experienced Oakite technician Ready for work fast — you set 65K to pipe or 
conduit size in 10 seconds . . . self-contained 
1”,1%", 1%", 2” high-speed steel dies. Self- 
centering workholder sets to size instantly 


free drawings and control equipment 


For the complete story on heat exchanger cleaning 

by Oakite send for new 48-page Booklet “What No mistakes — automatic kick-out prevents 
Petroleum Men Should Know to Simplify jamming when standard thread is cut. Work- 
Cleaning”. Or write for the name of your local holder setting is mistake-proof 

Oakite Technical Service Repre entative. No 
obligation. Oakite Products, Inc., 44C Rector 
Street, New York 6, N. Y. 


Beautiful threads — perfectly threaded fac- 


tory test sample in your new 65R proves it! 


You can't beat RIT ID 65R for speed, easy work and 


long service. Buy it at your Supply House! 
pe ctauizeo INDUSTRIAL Cieay, Ne 


OAKITE. | F aI > 


J} SCIENCE / 
7 rvvy yy 


:r Pipe Toals 


. Z. a bd esti 
The Ridge Tool Company, Elyria, Ohio, U.S. A, 


5S. and Canede 


For more data on advertised products, use Reader Serv Cards, last pag 














“What do they mean by the 


‘Pritchard 


“What makes you ask?” 


this Pritchard 


Pritchard Team 


“T was just looking at 


See the 


ad 
Ac tion ?” 


and it says 


‘Ever in and then it 
goes on to say, ‘designers, engineers, construction super 
intendents work with your staff all the way from draw 


ing board to on stream. 


“| keep forgetting that you’ve never seen Pritchard at 
work on What they mean is that the Pritchard 
people work as a unit. And they 


their clients’ personnel, from the planning 


a job. 


work very closely with 


stage right 


for more data on advertised products, use Readers’ Service Cards 


Team’, Scotty ?” 


down to the finished job. I’ve worked with them before, 


and I know why they call it a ‘team’.” 


“IT can see that you're sold on Pritchard, aren’t you, 


scotty ¢ 


“You bet I am, and you will be too, when you see the 


Pritchard team in action.” 


“That'll be soon, too! They’re working with us on our 


new plant.” 


J. F. PRITCHARD & CO. 


1625 Roanoke Parkway, Kansas City 12, Mo. 


last pags 





“What do they 
mean by the 


ich 

ind ene 
(il scrubbing ha 
ethod of cl 


sore 


broade1 ranue 


‘Pritchard Team’, 
Scotty?” 


init 
equip! 


iat 


Pritchard is ready e en oS eee 
ve ol pumps 
this filter, 

weather hood set v ‘ 
directed through an 
to oil 
up droplets of oil 
through a diffuser 
ire thoroughly 
bed I he 
cylindrical 
p rtich 
mitting only cle: 
the engine blower 
and the dirt it has colle 
side the filtration ele 
return pipes to the 
tles out. Clean oil 

of the re 
through 
the pan. Au 


to serve you now 


in control pan 


in the following 


come 


air then 


Petroleum Processes! 


ean, 


oil 


ervol 


Maze ¢ 
Circle 


Waterproofing 
" iaterial 


nutes 


ning 1 


Oll FIELD PROCESSING 


Pressure Maintenance Light Hydrocarbop 


Here 
which 

where iit 
mxed and 
passes 
filtration eler 
s and oil droplets 
Iree a 


the 
librated hole 


mpressors, 


drawn 


the ut 
v regulator tu 

the air pr 

ire cart ed up 
ind oil 
scrub 
the 


dirt 


the air is 
through 

where 
ved, 


to tlow to 


ent 


ire Tome per 


con ‘ ) ();] 


ted 


control pan 

1 the d ol 
ition 

6 on the Card 


High and Low Pressure 
Recovery Systems 
Crude Stabilization 
Natural Gas Dehydration 
Sulphur Removal 


Recovery 
Elemental Sulphur 
Recovery 
Hydrocarbon Dew Point 
Control 


Above Ground 


1) 


hydrostatic 


] 


ima 


ind 


'q 
ictul 

mixed 
hitions 
for 


ed | 


waterprool 


w 


ordinar 
erin { 


Circle 


-t. 


pl 


pressure at 


ortland 


Manhole Cond 


the tin 
blocks abov 
nerally made by 
where holes or 
Sealtite 


a lar 
upplied in liquid 
ment for 
Portland cement 
Mau 


| 
naitiwor 


7 on the Card 


ulets 
vl 


REFINERY PROCESSING 


Distillation and 
Recovery Systems 
Thermal Reforming 
Cracking and Viscosity 
Breakin 
Catalytic 
Alkylation 
Polymerization 


Isomerization 

Crude Desalting 

Catalytic Desulphuriza 
tion 

Lube Oil Desulphuriza 
tion Handling and 
Packaging 


Reforming 


PLUS 


many types and facets of refinery off 
site fa 


ilities construction 


TI cal 


This interesting booklet describes and il- 
lustrates the Signal Oil & Gas Company's 
natural gasoline, H:S removal and sulphur 
recovery plant at Tioga, N. D. Write for 
your complimentary copy on your company 
letterhead 


Write tor 
TIOGA 


Brochure 


/NOUSTRVY SS PARTHER SOR PROGAESS 


yr. Pritchard «co. 


ENGINEERS e CONSTRUCTORS 


Dept § 4625 Roanoke Parkway 
Kansas City 12, Mo 


NG THE GA POWER PETROLEUM AND CHEMICA NO 


BOSTON. CHICAG BUFFALO. HOUSTON, NEW YORK #ITTS8U 


For more data on advertised products Readers’ Service Cards, last page 





\q YOURSELF!!. 


Qg® MAKE YOUR OWN PUMP 
SEAL SELECTIONS! 


The new Sealol Flexibox Sealector enables you to decide on 

seal type, size,and materials for your specific requirements. 

The Sealector covers 48 typical products being handled in pet 

the process industries. Tu B E rd LEAN E R 
HERE'S HOW IT WORKS- 


Typical Example . Butane 250 PSIG @ 160°F Shaft Size 1%” 
FRONT 


STEP | — Automatic selection of seal type 
and material — set pointer on product: 


ves The Wilson PGX Tube Cleaner weighs only 614 


pounds, but it knocks out scale ten times faster than 

RR — BALANCED DESIGN me ordinary mechanical cleaners. It cleans at rates as 

C = CIRCULATED PRODUCT = high as ten feet per minute—removes deposits from 

THROTTLE BUSHING A. flinty hardness to soft gum as well as chemical 

compounds such as carbonates, sulphates, sulphites, 

MATERIAL aa silicates, chlorides, coke, marine growths and iron 
STATIONARY SEAL RING . . . . . . CARBON oxides. 


ROTARY SEAL RING . ° ; . TYPE 347 STAINLESS STEEL In the range between i,” and 11”, few jobs are too 

ROTARY SEAL RING FACE . . . . .  . ~—STELLITE tough for the versatile and rugged PGX cleaner. 

SPRING . 4 . TYPE 18-8 STAINLESS STEEL The work is done by a long-wearing carbide cutter 

GLAND PLATE . . STEEL, PLATED bit and a stream of air or water forced under high 

ORINGS ... . . . . BUNA BASE RUBBER pressure through a hollow shaft and beyond the 

cutter tip. It flushes as it cuts—no need to worry 

BACK about jammed, burned-out bits—no need for 

lengthy, expensive preliminary work to prepare the 
tube for cleaning. 





RRCB FLEXIBOX 


STEP I! — Determine seal size from shaft 
dimension: 
TYPE — RRCB Don’t let valuable equipment stand idle for days 
SHAFT = 1.625” while you struggle with inadequate cleaning tools. 
MIN. STUFFING BOX BORE — 2.625” Put the pressure on with PGX. 
MIN. BOX DEPTH = 2.625” Also ask about two teammates of the PGX—the PG 
SEAL SIZE — 40 for 14” to 1” ID and the TP 301 for 4%” to 2” ID. All 


three models can be fitted with 
Send for your Sealol Flexibox accessory expanding brushes 


Sealector on your letterhead and expanding scrapers. These 


today — at no charge. and scores of other tube 
maintenance tools are described 


SEALOL CORPORATION in the new, free Wilson Catalog . m 


77. Write for it today. ee 4 , 
185 POST ROAD, PROVIDENCE 5, R. I. ey 
New York © Philadelphia «© Cleveland files Representatives in principal cities — oy 


Charleston (W. Va.) *¢ lovis © F sas Cit ° 


fa eas hk 6 keane ee ere THOMAS C. WILSON, INC. + 21-11 44th Ave., Long Island City1, N.Y. 


Toronto © Montreal Manchester CEng.) , Cable address: ‘'Tubeclean’’, New York 


& . wet Ge ee 


BALANCED PRESSURE SEAS TUBE CLEANERS * TUBE EXPANDERS 


For more data on advertised products, use Readers’ Service Cords, last page 





ulation of water which so often are 
ent in underground manholes, the 
wve-ground feature of the new manhole 
er allows maintenan personnel to 
isily I 
lhe interior of the above-eround man 
re fill with hot 


j 


inspect connections at a tine 


hole does not requ 
nsulating or waterproofing comps id 
Moreover, the new above-ground condulets 
in be installed singly o1 i oups to 
number ol feeders 
bout one-fourth = the 
ind manholes, Crou 
Circle E8 on the Card. 


Absolute Pressure Transmitter 
A new absolute pressure transmitter, which 
will measure pressures in ranees as low as 
0 to 5 mm Mercury Absolute, and trans 
mit the measurement as a 3-15 psi pneu 
matic signal to an automatic controller o1 
receiver, has just been announced 
The Me tawraphi« Absolute Pressure 
Transmitter is offered to handle pressure 
ranges from 0-5 mm He to 0.760 mm He 
{t transmits a universal 4-15 psi pneu 
matic signal, and can be used with an 
standard pneumatic receiver or automats 
ontroller 
\ full line of such indicatin ind re 
rding receivers and automatic controller 
offered in the Metagraphic lin 
ol Company 
Circle E9 on the Card 


Standard Heat Exchangers 
page brochure, Sulletin M 
il Standard Heat Exchar 
Industrie has just beer 

A description of 


ind 


I ( 


Jurnm ompan 
Circle E.10 on the Card 


Stainless Steel Pipe Envincers an 
thers associated with the lesign Or matgr 
processing equipment and pip 
be interested in th eight-pa 
folder just issued I hie 
PB-410, deals with the 


and welded stainless ster 


1956-—V 


NEOPRENE 
SEALING ELEMENT 


SPLIT 
ANCHOR RING 


im Vi TYPICAL HOOK-UP FOR 


PUMPING AIR INTO PIPING 
REPAIR PIPING 
ADD FITTINGS 
TEST PIPING & VESSELS 
PROPEL PIGS BY 
COMPRESSED AIR 


TEETH OF ANCHOR RING GRIP PIPE 
AS EXPANDER NUT IS TIGHTENED 


EXPANDER ae 
NUT 


} 


VA A Ny 12’ SIZE BEING TESTED 
0 PS 


. FFE TO 2,000 PSI" 
2) \ a TUBULAR SHAFT 


NEOPRENE "COLD WATER, NON SHOCK TEST 
SEALING ELEMENT MADE IN 12%" OD. STANDARD 
pipe ~~ WEIGHT LINE PIPE 


PLUG be aay 


WRITE FOR BULLETIN AND PRESSURE RATINGS OF ALL SIZES 


\y LD Awilltcnwem.lioe. 


BOK 4036 TULSA 9, OKLAHOMA 


REPRESENTATIVES: Houston © Pittsburgh © Plainfield, N. J. © Amarillo * Casper © Provo, 
Utah © Joliet, Iinois © Los Angeles * San Francisco * Bartlesville, Okla, * Edmonton * Toronto 
Calgary * Buenos Aires * Durban, Notol, South Africa 


For more data on advertised products, use Readers’ Service Cards, last page 





New Equipment... 


and stainless steel] welding fittings in the 
industry 
elevated temperature ire determining fae 
tor The 


on the 
ind furnishe 


proces where corrosion and/or 


folder contains application data 
widely used stainle steel 
helpful hints on the bendin 

! welding of thes 
Wilcox ( ompany 

Circle Ell on the 


most 
joing ane product 
Babcock & 

Card. 


New Chemical Packing new! 
} ad fiber ised n th 
treater COrrosi 

The packin 

ind ‘Tefle 


lanical 


flon fiber 


ind inpres 





— 


NOW! 


signers. 


challenge completely with 























The handling of liquefied petro- 
leum gases, refrigerants and 
other light non-viscous liquids 


is a CINCH! 


APCO P20cese 


New and difficult applications in modern 
industry pose a challenge to pump de 
Aurora engineers have met this 
the APCO 
TYPE Z4 Process Pumps — which combine 
the ideal turbine-type features, special 
metals where required, single mechanical 


seal and other latest design features for 


odium droxide, aqu 
y all sol 
led, Al 


phurt nitric 

re ilkalie ind practi ill 
or comple X Are ta | hance 
Biddle 


Circle E12 on the Card 


Electronic Temperature Controller 

Specification Sheet SIOLO-1 
the Model 077 electror 
Th i 1 nor 


operate or the 


describe 
temperature con 
ndicatin cle 
which balanced 


principle It can ‘ ipplied 


troller 


point controll i i Sit 
lifferential controller, 

temperature difference 
or tor ¢ cade control 


ipol Honeywell 


Circle E13 on the Card. 





TYPE Z4 


PUMPS 


SPECIAL 
METALS 
APCO'S are ob- 
tainable in any 
machineable al- 
loy. Small amounts 


required. Result: 
ECONOMY. 


Integral Traced Aluminum Pipe 


Flanges-A new method for 
f I joining of Uy 


simple 
trace sect 
nitrace ntroc 
Aluminur 
ntegrall 
1um pipe, which per 


heat te 


Company, 
extruded 
t 


produc t pip 


Ch ippro»x 
the ends of the 
flanges are then 
end I he pipe 
ire joined b 
ind necks of the 


steam pa betwe 
jolt holes on the 
150 po 


hittin 


with standa 


pipin 


the 
nate eat 
ium Comp y of Amer 
Circle E14 on the Card 


Determination of CO 
entitled Determina 
! Water | 
describe 
detet 


pp 


W. H. & L. D. Bet 
Circle E15 on the Card 


PVC Pipe and Fittings 
ed pol \ nyl chior 
ribed 


unplasti 
fittir 
ype 
ott 


( 


t Ste 


SURE RESULTS. We invite your inquiry. Ciedis 1-16 an the Casa 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP DIVISION 


f vinyl electric tape 1 
THE NEW YORK AIR BRAKE COMPANY N 8 and 10 mil thi rs es and 7 

ula $17€8 can Mt purchase¢ 
84 LOUCKS STREET © AURORA ~ ILLINOIS vida eee ae 
INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N.Y or 1 a convenient fh 








Vinyl! Electric Tape A 


available 
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NOISE and PULSATION 


engineered 


right out of existence! 


a Our specialty ~~ 
is analyzing and J 


correcting problems of: 
- 


a 


(1) Intake and ex- 
haust noises of air, 
steam and gases 
from compressors, 
blowers, jets, tur- 
bines, engines, etc. 


(2) Piping pulsation 
and vibration 
caused by surges 
emanating from 
pumping equip- 
ment, pressure re- 
duction operations, 
etc. 


We have incorporated, in the tried and proved 
Burgess-Manning Snubber, the science of pulse 
and slug arresting that has saved industry many 
dollars in increased production, decreased main- 
tenance, elimination of compensation claims and 
improved public and employee relations. 


Burgess-Manning Snubbers are specially engi- 
neered to your problems and may be had to 
integrally include many plus features such as 
air cleaning, or spark arresting, or water separot- 
ing, or heat recovery. 


Let us tell you how Burgess-Manning Snubbers will 
solve your problems of Noise and Pulsation. 


Write for literature and 


free case history material 


BURGESS-MANNING COMPANY 


Sound Enginccring 711 East Park Avenue, Libertyville, Mlinois 


Dalles, Texas 





For more 


data 


So SIMPLE that 
''Specials’’ are 
Likely to be 
Standard! 


A sleeve, raised 
ond lowered 

within a non 
magnet tube 
attracts or 

releases an Alnico 
magnet attached to 
a mercury switch 
Basically, this is 
Magnetrol 


MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol's magnetic 
operating principle, standard models can be easily 
adapted to meet any spec ial re quirements for pressure, 
temperature or corrosive liquids and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems and given 
our engineers wide application experience that can be 
invaluable to you 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there's nothing to wear out no dia- 
phragms or bellows to stiffen and rupture no 
electrodes to short or corrode no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft with multi-stage 
switching when desired, Send coupon for full details. 


Send Coupon 


MAGNETROL, Inc. For Full Details 


—— a ee —_——_— 
i Magnetrol, Inc., 2112 $. Marshall Bivd., Chicago 23, Illinois. 


Please send me catalog dota and full information on 
Magnetrol Liquid Level Controls 


! 
I 
i 
Nome | 
I 
I 
i 


Address 


City Zone State 


bap anebenenenenananean es epenaenenanenanenanantl 


on advertised products, use Readers’ Service Cards, last page 





New Equipment. . « 


container. Porter vinyl electrical tape car 
ries the Underwriters Seal of Approval 

here is a wide usage for this new tape 
It is recommended in place of friction and 
rubber tape where abrasion exists or where 
tape is subjected to water, acids, alkalis, 
or corrosion, It is especially recommended 
in all cases as a neater, more efficient in 
stallation. Vinyl tape is tested to 10.000 
dielectrics volts and therefore, requires 
much less wrapping than friction and rub- 
ber, Vinyl tape’s longer lasting qualitic 
both in use and in the amount needed to 
complete a splice, make it more economi 
cal than friction and rubber. Quaker Rub lanket which field i can Diesel- -Engine Spectrograph A 
ber Division, H. K. Porter ¢ WNpan Inc u ide oil] le is m as BO to 90 

Circle E.17 on the Card. er cent 


new, autor ( nstrument which man 


sel enein 
page booklet e1 ploys graphs, mail nance procedures | OV cing man 


Prestressed Concrete Tanks New ‘#hles, and photographic ilustrations | png 


be the spheres themselve how the 


pac kawed, shi ipped, stored, installed, on o1 ( dic 


eck 
four page techni il bulletin T-12 deseribe ~~ 
irrent trends in the design and construc 
tion of prestressed concrete tanks includ 
y illustrations of t pical tank ind stand measur the | . wn ; oon of ample oil, prov 
pipes Information on estimating and Mii ceahalloon sans ' plete quantitative analys n 
CcCONnOTMICS 18 ilso ncoluded The Preload , . n D sion of ion ) ecorded on a direct readin 
Company, In Circle E.18 on the Card. er 8 orporation lation of the analysis with known 
Circle E19 on the Card, = data then enables engincers to detect weal 
nd other factors belor re hance 


crude oil tanks ind ia ‘ crankcase 


port ble Juantometer, 


Microballoons © ruc 


it per 
than two years can rece 


‘ ial pro 
installing microscopic plastic 


sities teak axcosdiog te es ‘ool Magnetic and Motorized Valves 
entitled “The Microballoon I educes This new 20-page Catalog No. V-55 illu 


I vaporation Losse trate id lists specifications of magnet 


ind, since I ect ( ments to 
millionth part, it pro $ immediate 
ot readily obtained 
reading which deviates m a 
The tiny phere ire made of Bakell ma no zed valves for use with au own tandard 1 thu the 
phenolic resin and filled with sealed water, team, oil and refrigerants. The ncipient trouble 
gas. Pumped or dumped into the tank, ercoid Corporation instrument is set te 


millions of the spheres form a surface Circle E20 on the Card. ative readings on 16 elen 





rove 


The VIKING How Metallizing saves 


GEAR-WITHIN-A-GEAR 


Rotary Pumping Principle money in refineries 


. Operates equally well 
in either direction. 











cuts machine repair costs 80%— 
for all grit-free ° un . ” 
liquids. cuts equipment “down-time”’— 
permits reduced spare parts stocks 


Practically any worn machine part —repaired for only 
15 or 20% of replacement cost —in minutes and hours, 
ea eliel instead of days or weeks. 


Seer 3 a 
Be ” - 
NTS ae. 





Pump shafts + Impeller journals * Motor shafts 
Rotor blades ¢* Packing areas * Pump plungers 


The list of metallizing users in the Petroleum field reads 


We invite like a Blue Book of the industry. Here are just a few: 


your inquiries 
Cities Service Refining Co Ohio Oil Co 
Esso Standard Oil Co Phillips Petroleum Co 


Gulf Oil Co Socony-Vacuum Oil Co 
Imperial Oil Co. (Canada) 





Distributors 


Metallizing Engineering Co., lnc. 
MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 1157 Prospect Ave, Westbury, L. |, New York - cable. METCO 
Service Facilities at: Houston — Dallas — Kilgore - San Antonio — Edinburg In Great Britain Telephone EDGEWOOD 4.1300 


. METALLIZING EQUIPMENT COMPANY, LTD - Chobham near Woking. England 
Corpus Christi and Beaumont, Texas ( o ea a. Engle 
SSSSSSHEEHESAEEAEEEEEEEEEEEEEEEEEEEEEEEEEOBE 
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ES | “LONG TANGENT” ELBOWS 


In no other welding elbow do you get this “bonus” ‘ A DVA N TAG ES OF MIDWEST 
of long tangents. The dotied lines show where f “LONG TANGENT” ELBOWS 


standard elbows end. Each shaded straight end 
equals 4 of the nominal fitting diameter .. . a 12” 
Midwest “Long Tangent” Elbow has tangents 3” 
long. As a result of the advantages listed at the ; % They often eliminate short nipples and their 
right, substantial savings are made on many piping " extra welds. 

systems by using Midwest “Long Tangent” Elbows 
. . » which cost no more than other elbows. For 
further information, write for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second Street, St. Louis 4, Mo. They remove the circumferential weld from 


% They save pipe 


They save time and money in lining up and 
clamping pipe and fitting. 


They make it easier to apply slip-on flanges 


Plants: St. Louis. Clifton, N. J. and Los Ar a point of maximum stress and can be sleeved 
Sales Offices: ot 

New York 7—50 Church St. @ Chicago 3—79 West Monroe St. % THEY COST NO MORE THAN OTHER ELBOWS 
Boston 27 —426 First St. @ Los Angeles 33-—520 Anderson St. F 
Houston 2— 1213 Capitol Ave. @ Tulsa 3—224 Wright Bidg ; 

Cleveland 14—616 St. Clair Ave. @ Miami 34—2103 Le Jeune Rd. a MIDWEST HAS THE MOST COMPLETE LINE 

STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
7325 


MID /\ EST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 





rises, decreasing blade pitch and deliver be operated either automatically or man 
New Equipment. ee ing less air when the outlet ten perature ually The publication describes the design 
falls features, operation and advantages this 
This pitch-change technique, and the valve offer operators ol ion exchanges 
pitch change mechanism, are highly adapt- equipment, Cockrane Corporation 
able to precision control, On test installa Circle E24 on the Card. 
tions these controllable pitch fans have 
proved their ability to hold outlet temper 
fluxuation to a plus or minus | I 


en used with adequate temperature ser 


nates need tor photographic procedures 
and densitometer measurements, Operat 
ing on the optical emission principle, the 
unit consists of three sections: Multisource 
unit, spectrometer and recording console wpe 
Applied Research Laboratories 


P , controls 
Circle E21 on the Card. 


Under many operation conditions, these 
fans consume up to 50 percent less power 
than that required by conventional fixed 
pitch fans. Hartzell Propeller Fan Co 

Circle E22 on the Card. 


1956 Chemical Catalog — Over 7400 


chemicals——everything from workhorse 
technical grades to radioactive reagent 
ind unique spectroscopically-pure solvents 
ire listed in this new 370-page book 
Almost every chemical that is commercially 
ivailable and of use to science, from 
Acenaphthene to Zirconyl Nitrate plus 
bacteriological culture media fluid ex 

tracts, spirits ar d tincture are covered 
\ handy reference book, Catalog 120-¢ 
fives structural formulas, formula weights, 
melting ind boiling points, and color 
ndex number Fisher Scientific Company 
Circle E23 on the Card. 


Controllable Pitch Fan Bulletin 
\.11%3 describing a new controllable pitch, 
i cooled, heat-exchanger fan is now 
iailable This fan was introduced in re 7 
ponse to a long standing need in the pro¢ Hydromatic Valve A new publica 
‘ mdustries for a precise method of main tion describe Hvdromatic valve used in 
taining fluid outlet temperature the control of demineralizers, zeolite soft 

Variable air delivery j accomplished b eners, dealkalizers and pressure filter Phe 
the variation in blade pitch setting The ilve has been developed to eliminate the 
fan assembly responds instantly and auto complicated nest of individual valves re Vapor -Phase Chromatography 
maticalls to conventional control equip quired for the control of the various stages Three new apparatus for analysis by v ipor 
ment, mcreasine black pitch to deliver ol ervice, backwa h, regeneration, rinse phase chromatography have been devel 
more air when the outlet temperature and return to service. The new valve can oped. The Series 9400 Chromacon has a 








Speedline Tee and 


CUSTOM core | — 
FABRICATING bat | y O before assembly. 
DATA—Request co ‘ 


New Brochure K-56 


This information on plant £/-= Cr HERE’S HOW cee 


facilities and services will 


be of value to purchasing, Setdtine fitti b ried 1 
ittings can be converted to 








procurement and engineering personnel when planning the ‘ ‘ : 
| e flanged fittings —on the job. The "tangential"’ feature 


custom fabrication of “me ‘ : . 
(additional straight section) makes the difference. 


STEEL PLATE 


for the Petroleum Processing Industry h 
on the West Coast Speedline Tee with > 


Flanges expanded % 


on all outlets. ‘a * At 
Send blueprints for prompt quotation a) | dil 


on your next job 


P| PUGET SOUND Write for YOUR Speedline Fittings Catalog Today . 
FABRICATORS INC. Distributors are located in principal cities from coast to coast 


3670 E, Marginal Way Seattle 4, Wash. S00. YZ STAINLESS STEEL FITTINGS 
” © 


Craftsmen in steel plate and alloys up to | 
manufactured by HORACE T. POTTS COMPANY 
566 East Erie Avenve + Philadelphia 34, Pa. 
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ervice Foundry 


A DIVISION OF AVONDALE 


...« Specializing in the foundry needs 
of the Oil Industry 


Avondale’s foundry lives up to its name 
“SERVICE” gives service, and of a spe 
cialized nature. Service Foundry thor 


oughly understands the needs of the oil 





man—and is fully equipped to dispatch 


all orders in an expert manner. The next 





time you need castings in iron, steel or 
non-ferrous materials gear cutting or 

machine work . . call for “SERVICE 
Service Foundry, New Orleans 


write or phone 


SERVICE FOUNDRY « division of AVONDALE Marine Ways, Inc. 
416 Erato St. © New Orleans, U.S.A. P.O. Box 1030 © New Orleans 8, U.S.A 
Cable Address: ‘'Serfdry”’ 


Prolong the Life of Vessel Liners 
by Armoring them with... 


Hexteel is an armor and retainer for cast 
able refractory monolithiclinings used for 
KLEMP cat crackers reactors regenerators frac 
tionators, heaters, strippers stack 


risers 
cyclones, ducts breeching furnaces and 
tanks 


Floorsteel is an armor and retainer for 
monolithic liners applicable to small diam 
elers for pipe linings heads plenum 


chambers, sumps, stacks and furnaces 


Hexteel and Floorsteel carbon or stainless steel armors and retainers prolong the life of vessel 
liners by resisting abrasion and corrosion. Our engineering department is prepared to design 
your total lining requirements. Whatever the destination, we will deliver your Hexteel or 


Floorstee! world-wide in record time! 


Write 


for your FREE 


copy of “Serving 
the Oil Industry 
for Over 
40 Years’ 


KLEMP METAL GRATING CORPORATION PR 
6601 South Melvina Avenue, Chicago 38, Il 
Gentile . 


KLEMP METAL GRATING CORP 
6601 South Melvina Avenue 
Chicago 38, Illinois 
ae | 


Ao i? 


= 


Emergency delivery of Kiemp Hexteel 
vie air transport 


ore data on advertised products, use Reader 














TYPICAL EXAMPLES OF FISHER) 


DIAPHRAGM MOTOR VALVE 
WIDE RANGE ADAPTABILITY 


WAND JACK 


FROM CONTROLLER FROM CONTROLLER 
HAND JACK 


DMV with Hand Jack Operator. Allows DMV with Continuously Connected 
for manual operation against spring Handwheel. Operator can open or close 
action. Limits travel of valve. Example— valve against controller action. Can 
Maximum opening in spring opened operate valve manually if operating 
valve. Minimum closing in spring closed medium fails. Can set maximum open- 
valve a ea 


+3 
SOLENOID VALVE 
SUPPLY CONN " LA Ale SUPPLY 
ryPt ove 
FROM CONTROLLER FROM CONTROLLER 
4 


MAIN VaiVE 


DMV with Air Lock-up system using Type DMV with Remotely Actuated Electric 

164A to close air circuit to diaphragm Solenoid Trip Out. Valve may be fully 

of main valve in case of plant air fail- opened or closed by unloading operat- 

ure. Main valve will be held in position ing pressure from diaphragm by sole 

at time of supply pressure failure noid operation. Solenoid is actuated 
from manual switch or an electric tie-in 
circuit 


TEMPERATURE 
49. CONTROLLER 


FROM CONTROLLER FROM CONTROLLER 


DMV. with Air Cut-out Feature. At pre DMV with Auxiliary Controller Over 
determined pressure setting, unloader ride. An auxiliary controller, such as 
opens and bleeds pressure off dia- temperature, placed in operating air 
Pe ee line to diaphragm—can over-ride action 
loader orifice is larger than controller of main control function by unloading 
orifice so main valve remains open Oe Mt a 
. Operation restored by putting thumb operation of DMV 
over open end of unloader 


| ? 
ce 7 CJ bn} ay + + +-+—+4 
Rh r¢ FAN Je aeetes SHER 
MAR \ ° nd . 3ae - : 
LEADS THE INDUSTRY IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL Since 1§§0 
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column and de tector cell contained w th n 
a thermostatically 
adjustable 
Also 
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included is an electroni 
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automat plant stream anal 


Circle E25 on the Card. 


Variable Speed V-Belt Drives A 
14-page booklet « 
tables 
ol variable 


handy multi 


and easy 


arrying 


color for quick selection 


speed lexrope”’ drives has 
been released 

In addition to providing selection tabl 
ch, ible 


es, the information 


n design fe 


and D section var specd 


booklet includes 
horse 


ind I 


showing 


atures, drive pring 
rating tables for A, B, ¢ 
section belts table 
the variation in 


“Vari-Pitch 


accessory 


iples, 
power 
a speed range 
two 
in combination, and 
equipment for the Vari-Pitch 
Allis-Chalmers Manufacturing Con 

Circle E26 on the Card. 
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Propylene Diamine A new 
bulletin information on 
of propylene diamine 
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presents 


properties, 

shipping data, and 
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